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INTRODUCTION 


Authority 

This  report  is  submitted  under  the  provisions  of  the  Act 
approved  June  22,  1936  (49  Stat.  1570),  as  amended  and  supple- 
mented by  the  Act  approved  August  28,  1937  (50  Stat.  876). 

Purpose  and  Scope  of  Report 

The  purpose  of  this  survey  report  is  to  outline  a program 
of  runoff  and  water  flow  retardation  and  soil  erosion  prevention 
for  the  Savannah  River  Watershed  in  North  Carolina,  South  Caro- 
lina, and  Georgia ; and  to  present  recommendations  for  the  instal- 
lation and  maintenance  of  the  program  together  with  an  analysis 
of  the  costs  and  benefits  thereof. 


REC  OIvliEjTDAT  ION  S 

It  is  recommended  that  a program  of  runoff  and  water  flow 
retardation  and  soil  erosion  prevention  be  installed  during  a 
15-year  period  in  the  Savannah  River  Watershed  at  an  estimated 
cost  of  |14,090,000  to  the  Pederal  Government  and  $7,212,400  or 
its  equivalent^/  to  local  interests,  making  an  estimated  t otal 
cost  of  $21,302,400  for  installing  the  recommended  program. 

The  program  will  be  operated  and  maintained  at  sn  estimated 
annual  cost  of  $146,600  to  the  Federal  Government  and  $11,975,000 
or  its  equivalent  to  local  interests,  making  an  estimated  total 
annual  cost  of  $12,121,600  for  operation  and  maintenance.  Of 
the  amount  to  be  expended  by  local  interests,  $11,454,700  or  its 


l/  Labor,  materials,  equipment,  land,  easements,  rights-of-way, 
and  other  contributions  in  lieu  of  cash  payment. 


i 
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equivalent  will  be  expended  by  farm  owners  and  operators  or  cor- 
porations and  other  private  interests  under  agreements  with  soil 
conservation  districts  or  other  agencies  of  government  for  main- 
taining conservation  measures,  and  for  operating  a more  profitable 
system  of  conservation  fanning  and  woodland  management.  The  re- 
maining $520,300  or  its  equivalent  will  be  expended  by  a local 
agency  or  agencies  acceptable  to  the  Secretary  of  Agriculture  for 
operating  and  maintaining  those  installations  which  are  not  con- 
sidered a part  of  farm,  canmercial  timber,  or  corporation  ope ra- 
ti ons. 

The  recommended  program  has  as  its  objectives  the  reduction 
of  flood  water  and  sediment  damage  and  the  conservation  of  soil 
and  water  resources.  The  interdependent  measures  that  will  accom- 
plish these  objectives  are  as  follows:  Subwatershed  waterways, 

gully  stabilization  and  sediment  control,  erosion  control  along 
roads  and  railroads,  field  diversions,  terraces,  perennial  vege- 
tation, pasture  improvement,  field  border  plantings,  farm  water- 
ways, adequate  fire  protection,  tree  planting  for  cover  restora- 
tion, cover  improvement  of  privately-owned  woodlands,  public 
acquisition  of  watershed  lands,  development  and  management  of 
acquired  lands,  control  grazing  in  woodlands,  tributary  channel 
improvement  and  streambank  stabilization,  and  other  soil  and 
water  conservation  practices  and  measures  applied  in  prcper  com- 
bination with  measures  listed  above  to  complete  a basic  system 
of  soil  and  water  conservation  in  accordance  with  the  needs  and 


capabilities  of  the  land 
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Educational  assistance  and  technical  services  provided  under 
this  program  will  be  synchronized  and  adapted  toward  the  specific 
objective  of  flood  damage  reduction* 

The  Secretary  of  Agriculture  may  make  such  modifications  or 
substitutions  of  the  measures  described  in  this  report  as  may  be 
deemed  advisable  due  to  changed  physical  or  economic  conditions 
or  improved  techniques,  whenever  he  determines  that  such  action 
will  be  in  furtherance  of  the  objectives  of  the  recommended  pro-* 
gram. 

It  is  estimated  that  the  reccmmended  program  will  yield  an 
average  annual  flood-control  benefit  of  $498, 200*  In  addition  to 
this  flood-control  benefit,  an  estimated  average  annual  benefit 
of  $22*961,600  from  erosion  control,  conservation  farming, and 
woodland  management  will  accrue  to  private  owners  and  operators 
of  farm  land  and  woodland  and  to  railroads  and  highways. 

The  estimated  average  annual  value  of  the  benefits  evaluated 
in  this  report  is  1*36  times  the  average  annual  value  of  the  total 
cost  of  the  reoanmended  program 

The  recommended  measures  will  be  installed  on  non-Federal 
land  under  cooperative  arrangements  with  State  and  local  govern- 
ments, soil  conservation  districts,  or  other  agencies  acceptable 
to  the  Secretary  of  Agriculture* 

The  program  herein  recommended  includes  the  intensification, 
acceleration,  and  adaptation  of  certain  a ctivi ties  under  current 

l/  ' C cmpari s orT’of its'  and  cost's  is  based  on"  future  price'  and 
cost  levels  assumed  to  prevail  under  an  intermediate  level  of 
employment*  , 
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programs  of  the  Department  of  Agriculture,  and  additional  measures 
not  now  regularly  carried  out  in  such  programs,  all  of  which  are 
necessary  to  complete  a balanced  runoff  and  water flow  retardation 
and  erosion  control  program*  It  is  recommended  that  the  Secretary 
of  Agriculture  be  authorized  to  carry  out  this  program©  The  ex- 
tent bo  which  the  work  recommended  in  this  program  is  to  be 
carried  out  under  authority  of  the  Flood  Control  Act  as  requested 
herein  or  under  other  authorities  vail  be  considered  by  the  Sec- 
retary in  requesting  appropriations  for  the  conduct  of  the  recom- 
mended program*  Although  the  current  activities  of  the  Department 
primarily  related  to  the  Flood  Control  Act  are  not  included  in 
the  program,  herein  specifically  recommended,  this  program  is  based 
on  the  continuation  of  such  current  activities  at  least  at  their 
present  level®  The  extent  to  which  the  measures  in  the  recommended 
program  may  be  carried  out  by  an  increase  in  the  current  programs 
of  the  Department  will  be  taken  into  account  in  requests  for  the 
appropriation  of  funds  to  carry  out  the  recommended  program* 

The  authority  of  the  Secretary  of  Agriculture  to  prosecute 
the  recommended  program  shall  be  supplemental  to  all  other  author- 
ity vested  in  him,  and  nothing  in  this  report  shall  be  construed 
to  limit  the  exercise  of  powers  heretofore  or  hereafter  conferred 
on  him  by  law  to  carry  out  any  of  the  measures  described  herein 
or  any  other  measures  that  are  similar  or  related  to  the  measures 
described  herein*  The  Secretary  of  Agriculture  may  construct  such 
buildings  and  other  improvements  as  are  needed  to  carry  out  the 
measures  included  in  the  recommended  program© 
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DESCRIPTION  OF  THE  WATERSHED 

The  Savannah  River  Tr  a ter  shed  comprises  an  area  of  10,579 
square  miles*  Approximately  5,870  square  miles  or  about  55  per- 
cent of  the  watershed  lies  in  Georgia,  4,530  square  miles  or  43 
percent  in  South  Carolina,  and  179  square  miles  or  2 percent  in 
North  Carolina  (fig*  l)*  Land  in  farms  comprises  61  percent  of 
the  total  area* 

The  headwater  area  cf  the  Savannah  River  is  on  the  southern 
slope  of  the  Blue  Ridge  Mountains  in  northeastern  Georgia  and 
southwestern  North  Carolina*  It  discharges  into  the  Atlantic 
Ocean  below  Savannah,  Georgia*  The  main  headwater  tributaries 
are  the  Tugaloo  and  Seneca  Rivers  which  join  in  the  Upper  Pied- 
mont Plateau  to  form  the  Savannah  River  proper*  Tributaries  with 
considerable  drainage  area  in  the  Piedmont  Plateau  are  Rocky  River, 
Little  River,  and  Stevens  Creek,  South  Carolina,  and  Bread  River 
and  Little  River,  Georgia*  The  chief  Coastal  Plain  tributary  is 
Brier  Creek,  Georgia* 

The  watershed  has  three  major  physiographic  areas,  namely, 
the  Mountain-Foothills,  the  Piedmont  Plateau,  and  the  Coastal  Plain* 

The  Mountain-Foothills  area,  comprising  14  percent  of  the 
watershed,  is  a steep,  rugged  area  of  relatively  thin,  acid  soils 
with  narrow  fertile  bottom  land  along  the  major  streams*  Stream 
gradients  are  high*  Erosion  is  moderately  severe  and  runoff  is 
very  rapid* 

The  Piedmont  Plateau,  comprising  52  percent  of  the  watershed, 
is  a rolling  to  steeply  rolling  area  of  relatively  deep  acid  soils* 
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Moderate  to  severe  sheet  and  gully  erosion  affects  most  of  the 
upland  area#  Sediment  damage  is  a serious  problem  on  the  flood 
plains© 

The  Coastal  Plain  area*  comprising  34  percent  of  the  water- 
shed., is  predominantly  a flat  to  gently  rolling  area  of  deep, 
sandy  soils©  Stream  gradients  are  low  and  flood  plains  are  very 
wide-) 

Stream  banks  are  generally  wel 1 vegetated  throughout  the 
watershed©  Caving  of  stream  banks  is  of  common  occurrence 4 On 
the  main  stem  and  major  tributaries  adequate  channels  are  being 
maintaiueda  The  smaller  tributaries  in  the  Piedmont  area  are 
characterized  by  very  poor  channel  conditions* 

Agriculture  has  been  developed  intensively  on  the  Mountain- 
Foothills  flood  plains  which  comprise  3*4  percent  of  the  Mountain- 
Foothills  area*  About  7 percent  of  the  Piedmont  area  is  flood 
plain*.  Swamping  and  deposition  of  infertile  sediments  have  made 
a large  part  of  the  Piedmont  bottom  lands  unsuitable  for  agricul- 
tural use*  The  Coastal  Plain  bottom  lands  are  inherently  wet  and 
subject  to  frequent  flooding* 

In  1945  approximately  60  percent  of  the  watershed  was  in 
woodland,  22  percent  in  cropland,  6 porcent  in  pasture,  7 percent 
idle,  and  5 percent  in  miscellaneous  uses*  Most  of  the  woodland 
is  in  poor  to  medium  condition  in  terms  of  runoff  and  soil  sta- 
bility because  of  fire,  grazing,  overoutting,  improperly  maintained 
roadways,  and  destructive  logging  practices*  Mush  of  the  openland 
is  seriously  eroded  due  to  poor  management  practices*  Pastures 
are  largely  unimproved  and  overgrazed* 
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The  average  annual  precipitation,  based  on  long  tern  records 
of  the  U#  S#  Weather  Bureau,  ranges  from  82  inches  in  the  moun- 
tains of  North  Carolina  to  43  inches  at  the  mouth  of  Broad  River 

in  Georgia* 

Tie  population  of  the  watershed  in  1940  was  approximately 
640r000j  of  which  about  64  percent  resided  in  rural  areas#  Com- 
pared to  1930,  an  increase  of  12  percent  in  total  population  was 
indicated  by  the  1940  Census#  Farm  tenancy  decreased  5 percent 
from  1940  to  1945  when  46  percent  of  farm  operators  were  owners  a 
Farm  tenancy  ranges  from  a low  of  33  percent  in  the  Mountain- 
Foothills  to  a high  of  59  percent  in  the  Piedmont  Plateau# 

Agriculture  is  the  leading  enterprise  with  cotton  as  the 
major  cash  crop*  Corn  is  also  of  major  importance#  Other  impor- 
tant ci ops  are  small  grains  in  the  Piedmont  Plateau  and  peanuts 
and  watermelons  in  the  Coastal  Plain#  Livestock  farming  is  gen- 
erally increasing©  Important  industries  include  textiles,  cotton- 
seed and  peanut  processing,  foundries,  fertilizer  plants,  naval 
stores,  lumber,  pulpwood,  and  other  forest  products# 

'The  watershed  is  served  by  a.  good,  system  of  highways  and 
railroads#  River  traffic  extends  upstream  to  Augusta# 

FLOOD  PROBLEMS 

The  largest  and  most  damaging  floods  generally  occur  during 
the  months  of  August,  September,  and  October  as  a result  of  storms 
associated  with  Wiest  Indian  hurricanes© 

Violent  local  storms  in  the  mountain  area  create  damaging 
flash  floods  during  crop  seasons#  More  frequent  prolonged  rains 
cause  overflows  of  longer,  duration  in  the  tributary  areas  of  the 
Piedmont  Plateau  during  crop  seasons# 
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For  the  watershed  as  a whole  the  greatest  number  of  flood 
producing  storms  occurs  during  the  first  four  months  of  the  year# 
The  highest  rates  of  runoff  occur  on  the  untreated  open  land  and 
in  the  grazed,  heavily  overcut,  and  repeatedly  burned  woodland# 
Approximately  58  percent  of  the  Mountain-Foothills  and  Piedmont 
Plateau  areas  is  now  in  woodland#  Of  this  woodland  area  78  per- 
cent is  classed  as  poor  in  terms  of  runoff  retardation® 

The  most  critical  runoff  and  sediment  source  areas  are  in 
the  Mount a in- Foothills  and  Piedmont  Plateau®  Gullies  are  a major 
source  of  the  coarse  sediment  causing  serious  damage  to  stream 
channels  and  flood  plain  lands®  There  are  over  400,000  acres  of 
land  in  the  watershed  damaged  by  frequent  to  very  frequent  gullies® 
Sediment  and  related  damages  are  of  minor  importance  in  the 
Coastal  Plain  and  Mountain-Foothills#  In  the  Piedmont  Plateau 
the  deposition  of  soars©  sand  and  other  infertile  material  has 
damaged  7*4  percent  of  the  bottom  land®  Scouring  has  damaged  4.6 
percent  of  the  flood  plain®  Swamping  has  caused  serious  land 
damage  to  47  percent  of  the  flood  plain® 

Reservoir  storage  capacities  are  generally  being  reduced  by 
sediment  deposits#  Many  reservoirs  have  already  been  filled® 

The  costs  of  treating  public  water  supplies  have  been  in- 
creased by  highly  turbid  runoff® 

Sediment  damages  to  navigation  and  drainage  channels,  public 
health,  crops,  and  property  have  been  recognized  but  were  not 
evaluated  in  this  report*  The  effect  of  reduced  turbidity  on 
fish  values  was  considered,  but  the  benefits  were  not  entered  as 
part  of  the  monetary  justification  for  the  remedial  program® 
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The  estimated  average  annual  monetary  damages  are  distrib- 
uted as  follows;  Floodwater  damage  to  crops  and  pastures,  35 
percents  reservoir  sedimentation  damage,  10  percents  added  cost 
of  water  treatment,  10  percent;  land  damage  including  sanding, 
swamp'. rg,  and  scour,  15  percent;  and  damage  to  roads  and  rail- 
roads.o 30  percent* 

Table  1 lists  the  estimated  average  annual  monetary  damages. 

Table  1 

Estimated  Average  Annual  monetary 
Damages  in  the  Savannah  River  Watershed 


Type  of  Damage 

Average  Annual  Damages 
(1947  Prices) 

Dollars 

FI o odwa  t er  Rama ge  s 

Agricultural  - crop  and.  pasture 
Non  -agricultural  - urban  and 
public  utility 

562,000 
4-81,. 000 

Sub-total 

1,043,000 

> 

Sediment  and  Land  Damages 

Reservoir  sedimentation 
Water  treatment  costs 
Land  damage  (sanding,  swamping, 
and  scour) 

170.000 

157.000 

254.000 

Sub -total 

581,000 

Total  Average  Annual  Damage 

• 

1,624,000 

ACTIVITIES  RELATED  TO  FLOOD  CONTROL 
The  United  States  Department  of  Agriculture  is  actively  co- 
operating with  State  and  local  agencies  in  carrying  out  programs 
for  the  conservation  of  soil,  water,  and  timber  resources  in  this 
watershed.  The  Forest  Service  administers  and  protects  approximately 
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378,000  acres  of  National  Forest  land  which  were  acquired  for 
watershed  protection  and  timber  production*  These  lands  on 
critical  headwaters  are  given  intensive  fire  protection  and  prop- 
er forest  management.  The  Department,  through  the  Forest  Service, 
cooperates  with  State  forestry  agencies  in  protecting  private 
woodlands  against  fires,  providing  technical  assistance  to  owners 
in  proper  management  of  their  woodlands,  and  making  trees  avail- 
able for  reforesting  open  or  poorly  stocked  forest  land.  The  Pro- 
duction and  marketing  Administration  provides  direct  aids  to  farmers 
for  carrying  out  soil  and  water  conservation  practices.  The  Depart- 
ment cooperates  with  the  State  Extension  Services  and  Experiment 
Stations  in  educational  and  research  work  in  the  conservation  of 
soil  and  water  resources.  The  Soil  Conservation  Service  is  cur- 
rently assisting  soil  conservation  districts  in  the  planning  and 
application  of  soil  and  water  conservation  measures  on  farm  lands. 
The  present  annual  Federal  cost  of  those  portions  of  the  Depart- 
ment’s '’going11  programs  which  promote  measures  aiding  in  flood 
control  and/or  associated  benefits  is  approximately  fcl ,171 ,700. 

The  Department  of  the  Army,  Corps  of  Engineers,  has  recom- 
mended a comprehensive  plan  of  improvement  for  the  Savannah  River 
Basin,  consisting  of  11  developments  for  hydroelectric  power, 
flood  control,  navigation,  and  other  uses.  This  plan  is  described 
in  House  Document  No.  66,  76th  Congress;  House  Document  No.  657, 

78th  Congress;  House  Document  No.  6,  81st  Congress.  The  Clark 
Hill  multiple-purpose  reservoir  is  now  under  construction  and  when 
completed  will  provide  some  protection  to  approximately  240,000 
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acres  of  potentially  good  agricultural  bottom  land  below  Augusta, 

A navigable  channel  90  feet  wide  and  9 feet  deep,  extending  from 
The  Savannah  Earbor  to  the  present  head  of  navigation  at  Augusta, 
Georgia,  and  the  Hartwell  multiple-purpose  reservoir  have  been 
authorized. 

The  Hartwell  multiple-purpose  reservoir  will  provide  addi- 
tional protection  against  floods  up  to  a frequency  of  once  in  10 
years  to  the  240,000  acres  of  bottom  land  below  Augusta. 

The  Georgia  Power  Company  has  developed  a series  of  six  power 
dams  on  the  Tallulah  and  Tugaloo  Rivers,  Present  operation  of 
these  reservoirs  aids  in  flood  reduction  to  some  extent,  since  the 
power  company  has  occasionally  drawn  down  the  pools  in  anticipa- 
tion  of  high  flow  during  storm  periods. 

The  United  States  Department  of  the  Interior  administers  the 
Savannah  River  National  hildlife  Refuge  consisting  of  12,655  acres 
in  Chatham  County,  Georgia,  and  Jasper  County,  South  Carolina, 

In  1950,  soil  conservation  districts  organized  under  State 
laws  covered  the  entire  watershed  with  the  exception  of  a small 
portion  of  Towns  County,  Georgia,  and  small  areas  of  the  Morth 
Carolina  counties  of  Transylvania,  Jackson,  and (Clay.  A program 
of  soil  and  water  conservation  and  land  management  on  farm  lands 
is  being  developed  by  soil  conservation  districts  with  technical 
assistance  from  the  Soil  Conservation  Service  and  with  the  cooper- 
ation of  other  Federal,  State  and  local  agencies. 

The  United  States  Department  of  Commerce,  through  the  Feather 
Bureau  Office  at  Augusta,  Georgia,  forecasts  gage  heights  during 
flood  periods.  It  is  expected  that  this  service  will  be  continued 
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Approximately  25  legally  organized  drainage  districts  have 
teen  formed  in  the  South  Carolina  and  Georgia  portions  of  the 
watershed*  These  districts,  affecting  an  area  of  68*000  acres 
and  repi'esenting  a capital  investment  of  nearly  fl, 000  <,000,  have 
generally  been  inactive  in  recent  years* 

The  Highway  Departments  of  the  States  have  been  applying 
erosion  control  measures  on  cut  and  fill  slopes  and  road  ditches* 

RECOMMENDED  PROOF AM 

The  program  of  runoff  and  waterflow  retardation  and  soil- 
erosion  prevention  recommended  in  this  report  was  developed  from 
a study  of  representative  sample  areas*  The  present  condition  of 
the  sample  watershed  lend  areas  and  minor  watercourses  was  con- 
sidered in  detail  to  determine  types  and  quantities  of  measures 
that  would  be  most  effective  in  reducing  f'loodwater  and  sediment 
damages*  The  data  derived  by  the  sampling  procedure  were  applied 
to  physical  land  units  to  estimate  total  requirements  of  the  most 
beneficial  and  practical  works  of  improvement  for  runoff  and  water- 
flow  retardation  and  soil  erosion  prevention* 

The  recommended  program  will  accomplish  a substantial  de- 
crease in  floodwater  and  sediment  damage  and  an  increase  in  the 
productivity  of  watershed  lo.nds*  The  proposed  measures  arc  pri- 
marily for  retarding  or  controlling  water  from  the  time  the  rain 
falls  on  the  land  until  excess  flows  are  discharged  into  major 
streams*  These  measures,  installed  in  the  proper  combination  and 
sequence,  will  be  necessary  to  provide  for  the  most  practical  and 
effective  utilization  of  rainfall  and  orderly  management  of  runoff* 
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Since  the  program  of  recommended  measures  was  developed  to  func- 
tion as  a whole,  each  integral  measure  is  designed  to  function 
most  effectively  in  combination  with  others* 

The  program,  is  planned  for  completion  during  a period  of  15 
years o Works  of  improvement  will  be  installed,  operated,  and  main 
tained  largely  by  the  landowners,  opero.tors,  and  other  local  inter 
ests*  The  scheduling  of  Federal  parti cipati  on  and  the  completion 
of  the  recommended  program  will  bo  dependent  upon  the  rate  at 
which  local  cooperation  develops* 

The  recommended  program  consists  of  the  following  inter- 
related and  interdependent  measures  for  both  flood  control  and 
conservation  that  will  function  to  conserve  soil  and  water,  im- 
prove infiltration,  retard  runoff  and  increase  soil  fertility* 

The  approximate  number  of  each  of  these  measures  is  shown  in  table 

2. 

Subwater she d Waterways  * The  waterways  on  individual  farms 
discharge  storm  runoff  into  secondary  channels  which  extend 
through  other  farms  and  finally  discharge  into  tributary  streams* 
Concentrated  volumes  of  uncontrolled  runoff  produce  excessive 
scour  in  secondary  channels  which  seriously  clogs  streams*  In 
addition,  serious  damage  results  to  bottom  lands  by  deposition 
of  harmful  sediment*  Reshaping  of  waterways  to  obtain  broad 
watercourses  of  adequate  capacity  with  low  velocities  of  flew  as 
we  11  as  the  application  or  installation  of  protective  vegetation 
and  structural  controls  for  stabilization  will  be  required  to 
reduoe  this  flood  and  sediment  dama ge.  Waterways  extending  en- 
tirely  across  flood  plains  to  the  tributary  stream  outlets  will 
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bo  necessary  to  dispose  of  surplus  water  satis facorily* 

It  will  be  necessary  to  construct  channel  outlets  across  the 
flood  plains  to  tributary  streams  for  proper  disposal  of  water 
from  hill  lands*  Clearing  operations  and  stream  bank  stabiliza- 
tion and  grading  will  be  necessary  on  some  secondary  streams* 

Structures  will  be  necessary  to  handle  critical  runoff  or 
sediment;  movement*  In  the  design  of  Water  disposal  systems  tot 
subwatersheds  it  is  desirable  to  incorporate  a small  amount  of 
floodwater  storage  in  some  of  the  structures  in  order  to  reduoe 
the  installation  cost  of  other  measures  in  the  system*  These 
small  detention  type  floodwater  storage  measures  are  recommended 
for  use  in  water  disposal  systems  as  stabilizing  measures  in 
headwater  areas®  They  will  consist  of  small  earthfill  dams  with 
an  outlet  to  release  water  at  a fixed  and  safe  rate  and  with 
auxiliary  spillways  adapted  to  site  conditions*  Since  these  in- 
stallations will  be  small,  their  effectiveness  will  be  most 
beneficial  in  reducing  the  installation  cost  of  control  measures 
immediately  below  the  site.  They  will  also  produce  additional 
benefits  by  furnishing  some  protection  to  flood  plain  lands  and 
improvements*  Approximately  440  miles  of  subwatershed  waterways 
will  require  treatment* 

Gully  Stabilization  and  Sediment  Control*  Gullies  are  one 
of  the  principal  sources  of  sediment  and  act  as  sluiceways  in 
accelerating  runoff  to  further  aggravate  flood  problems  during 
periods  of  heavy  rains*  In  gully  treatment  work  vegetative  sta- 
bilization with  nerennials  such  as  Lespedeza  sericea,  grass. 
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kudzu,  and  shrubs  will  be  emphasized#  Mulching,  small  chebk  dams, 
and  other  structures  will  be  employed  where  necessary#  Drainage 
above  the  gullies  vail  be  diverted  into  stabilized  waterways  by 
the  use  of  diversion  ditches  when  feasible#  Gully  stabilization 
work  is  designed  to  decrease  the  volume  of  silt  originating  in 
active  gullies,  to  reduce  the  rate  at  which  land  is  being  damaged, 
and  to  retard  the  present  rapid  rate  of  runoff  as  a means  of  pro- 
tecting lower  lying  lands#  Below  critical  gully  areas,  or  at  a 
point  of  concentration  of  a sediment  producing  area,  it  may  be 
necessary  to  construct  earth  dams  for  sediment  control*  These 
will  be  supplemented  with  deep  rooted  shrubby  perennials  or  trees 
as  necessary*  Three  thousand  six  hundred  ninety  miles  of  major 
gullies  will  require  stabilization# 

Erosion  Control  along  Hoads  and  Railroads 0 Unprotected  cut 
and  fill  slopes  along  roads  and  railroads  are  major  silt  source 
areas#  Maintenance  costs  are  also  higher  on  such  unprotected 
slopes#  The  recommended  program  provides  for  reshaping  and  vege- 
tating such  slopes  and  for  vegetative  and  mechanical  measures 
essential  for  more  orderly  control  and  disposal  of  storm  runoff 
in  ditches  on  road  and  railroad  rights-of-way#  This  treatment 
will  reduce  maintenance  costs  and  significantly  retard  runoff  and 
sediment  movement  in  the  watershed#  Treatment  is  recommended  for 
10,570  miles  of  roads  and  310  miles  of  railroads# 

Field  Diversions*  Held  diversions  will  generally  be  in- 
stalled on  slopes  too  steep  for  terraces  when  orderly  disposal  of 
surface  runoff  is  necessary  for  the  protection  of  lands  lying 
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immediately  below#  Approximately  1,150  miles  cf  diversions  are 
recommended o 

Terraces#  Terraces  will  be  installed  to  manage  runoff  from 
slo’  L ».g  lands,  principally  those  in  cultivation,  and  to  reduce 
sola  erosion  damage#  Approximately  18,0S0  miles  of  terraces  are 

r ec  enr  ; nledo 

P e <:  e nnla  1 Vo geta ti  on#  Deep-rooted  perennial  grasses  and 
legumes  will  be  established  on  15,600  acres  of  land  to  retard  run- 
off and  erosion#  These  perennials  will  provide  desirable  forage 
for  live stock o 

Pasture  Improvement®  About  11,500  acres  of  old  pasture  lands 
need  additional  treatment  such  as  fertilizing,  liming,  seeding, 
and  other  renovating  measures#  This  treatment  will  serve  a dual 
purpose  in  the  recommended  programs  hirst,  it  will  provide  good 
ground  cover  which  will  reduce  runoff  and  erosionj  and  second,  it 
will  furnish  additional  grazing  for  increased  livestock  production# 

Field  Border  Plantings#  Small,  irregular,  end  inaccessible 
areas,  as  well  as  narrow  strips  of  3.and  along  field  borders,  often 
left  idle,  are  sources  of  serious  erosion  and  present  runoff  prob- 
lems# It  is  proposed  that  this  condition  be  corrected  by  planting 
approximately  9,300  acres  of  such  areas  to  adapted  plants  that 
will  control  erosion  and  produce  food  and  cover  for  wildlife# 

Fences  will  bo  provided  where  necessary  to  furnish  protection  from 
grazing® 

Farm  Waterways#  Fhrm  waterways  will  consist  of  both  natural 
and  artificial  watercourses  to  provide  safe  disposal  of  excess 
water  from  farms#  Farm  waterways  will  be  vegetated  and  will  include 
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such  measures  as  broad  meadow  strips,  constructed  channels,  and 
terrace  outlets#  The  topography  of  adjacent  farms  will  determine 
the  planning  and  installation  of  water  disposal  systems.  Water- 
ways will  usually  extend  from  the  top  of  terraced  slopes  to  suit- 
able outlets.  It  will  be  necessary  for  waterways  to  cross  flood 
plain  lands  to  reach  suitable  outlets*  The  proper  disposal  of 
excess  water  from  farm  land  into  adequate  outlets  will  reduce  ero- 
sion damage#  Supporting  structures  will  be  installed  to  implement 
vegetative  control  where  necessary#  It  is  estimated  that  28,600 
acres  of  farm  waterways  will  be  needed. 

Adequate  Fire  Protection,  Adequate  fire  protection  is  re- 
quired for  approximately  2,221,000  acres  of  woodland#  This  in- 
volves use  of  personnel,  equipment,  and  structures  in  preventing 
and  suppressing  forest  fires#  Adequate  fire  control  will  be  one 
of  the  major  factors  in  increasing  infiltration  and  water-holding 
capacities  of  forest  soils  and  in  reducing  erosion. 

Tree  Planting  for  Cover  Restoration*  Tree  planting  is  re- 
quired on  approximately  140,100  acres  of  eroding  open  land  and 
inadequately  stocked  woodland  to  restore  protective  cover,  in- 
crease infiltration,  and  stabilize  soils* 

Cover  Improvement  of  Privately-Owned  Woodlands.  The  improve- 
ment of  tree  cover  is  necessary  on  approximately  1,095,000  acres 
of  privately-owned  woodland*  These  cultural,  harvesting,  and 
utilization  practices  will  increase  density  and  vigor  of  timber 
stands  and  maintain  forest  in  optimum  condition  for  water  intake 
and  storage# 
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Public  Acquisition  of  Watershed  Lands.  The  acquisition  for 
watershed  protection  of  320,000  acres  of  depleted  privately  owned 
land  within  the  Chattahoochee,  llantahala,  and  Sumter  National  For- 
ests is  recommended  to  assure  continuity  of  management  for  the 
purpose  of  rehabilitating  the  cover  for  runoff  and  sediment  con- 
trol.? The  lands  proposed  for  acquisition  are  in  poor  hydrologic 
condition  due  to  over-cutting,  grazing  and  fire®  Slew  growth  rates, 
due  to  naturally  poor  sites  and  to  depletion  of  fertility  by  ero- 
sion and  excessive  use,  prevent  economic  rehabilitation  of  these 
lands  for  flood  control  purposes  under  private  ownership®  The 
lands  will  be  acquired  only  through  voluntary  sales  by  the  owners, 
and  Federal  acquisition  will  be  contingent  on  obtaining  such  con- 
sents cf  State  and  local  governments  as  may  be  required  by  law* 

It  is  contemplated  that  such  lands  will  be  administered  as  part 
of  the  national  forest  system0 

Development  and  Management  of  Lands  to  be  Acquired*  This  is 
to  assure  that  the  320,000  acres  of  land  recommended  for  public 
acquisition  in  the  interests  of  flood  control  will  be  put  in  good 
condition  for  water  absorption  and  retention* 

The  measure  involves  use  cf  personnel  and  facilities  in  ad- 
ministering the  lands  for  watershed  protection  and  the  production 
of  timber  c.nd  forage*  It  includes  construction  and  maintenance  of 
roads,  communication  systems,  and  other  administrative  facilities; 
and  the  year-to-year  management  activities  which  contribute  to 
c over  improvement  0 
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Tributary  Channel  Improvement  ana  Stream  Bank  Stabilization* 
Brushing*  snagging,  and  establishment  of  suppressive  and  protec- 
tive vegetation  cn  stream  banks  are  recommended  on  1,180  miles  of 
tributary  streams®  Channel  dredging  and  realignments  are  recom- 
mended on  540  stream  miles*  The  channel  improvement  work  will 
regulars  the  movement  of  flood  water,  provide  immediate  reduction 
in  tributary  flood  stages,  and  permit  a more  productive  use  of 
flood  plain  land® 

Other  Soil  and  Water  Conservation  Practices  and  Measures » 
Additional  soil  and  water  conservation  practices  and  measures  will 
be  applied  as  needed*  These  will  include  any  other  farm  woodland 
practices  and  measures  which  may  be  required  to  make  more  effec- 
tive or  to  facilitate  the  installation  of  the  above  measures* 

The  quantities  of  measures  included  in  the  recommended  pro- 
gram are  based  on  total  watershed  needs  less  the  estimated  accom- 
plishments under  ’’going”  programs  of  the  Department  over  a 15-year 
period-*  The  income  of  farm  and  woodland  owners  and  operators  is 
expoGtod  to  increase  materially  as  the  recommended  program  becomes 
progressively  more  effective©  No  major  change  in  the  production 
of  cash  crops  is  involved  but  lo.rge  acreage  increases  in  pasture* 
perennial  hay  crops,  and  farm  woodlands  are  recommended*  It  is 
expected  that  in  making  these  land  conversions  the  acreage  of  idle 
land  would  be  reduced  to  a minimum* 

Eduoati onal  As  si s tanoe « Landowners  and  operators  and  others 
in  the  watershed  will  be  furnished  educational  assistance  in  order 
to  expedite  the  recommended  program©  Intensified  educational  efforts 
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will  be  directed  toward  familiarizing  farmers  with  the  specific 
measures  essential  to  runoff  and  waterflow  retardation  and  soil 
erosion  prevention,  and  how  to  install  and  apply  those  measures 

( 

not  requiring  the  detailed  assistance  of  a specialized  technician, 
how  to  maintain  such  installations  and  measures,  and  how  to  inte- 
grate u.11  into  a sound  farming  system  to  produce  the  greatest 
benefit  over  a long  period  of  time® 

The  Department  is  committed  to  a watershed  and  subwatershed 
approach  in  carrying  out  its  responsibilities  in  the  interest  of 
flood  control'. © It  is  essential  that  educational  assistance  pro- 
vided under  this  program  be  directed  toward  furthering  the  specific 
objectives  of  flcodwater  and  sediment  damage  reduction,  and  that 
it  be  fitted  as  to  method  and  synchronization  into  subwater shod 
operations  activities# 

Technical  Services#  Technical  services  will  be  provided  for 
(l)  planning  and  applying  woodland  improvement  measures  and  man- 
agement practices  for  watershed  protection,  (2)  planning  and  apply- 
ing land  use  adjustments,  (3)  planning  and  applying  conservation 
measures  on  the  farm,  and  (4)  integrating  the  installation  of  in- 
dividual measures  into  a proper  ccmbiiiation  to  achieve  the  most 
effective  program  of  runoff  and  waterflow  retardation  and  soil  ero- 
sion prevention©  These  services  are  required  to  assist  the  people 
in  the  watershed  in  installing  the  recommended  measures  on  their 
land  and  in  adopting  the  recommended  practices  for  their  farm  and 
woodland  operations© 
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COST  OF  THE  RECOMMENDED  PROGRAM 

The  estimated  cost  of  installing  the  recommended  program  in 
the  Savannah  River  Watershed  is  approximately  $21,302,400*  Of 
this  amount,  it  is  estimated  that  the  Federal  Government  will  ex- 
pend $14,090,000;  non -Federal  public  agencies,  $2,679,300;  and 
private  interests,  $4,533,100.  The  estimate  of  total  costs  and 
the  apportionment  of  costs  to  the  Federal  Government,  non -Federal 
public  agencies, and  private  landowners  and  operators  are  based 
on  experience  in  the  application  of  practices  and  measures  similar 
to  those  recommended  in  this  report* 

Federal  participation  will  include  educational  assistance, 
technical  services,  materials,  planting  stock,  special  equipment, 
and  other  direct  aids  where  appropriate  and  needed  to  assist  in 
the  installation  and  maintenance  of  the  recommended  practices  and 
measures. 

The  cost  and  the  responsibility  for  the  installation  of  any 
phase  of  the  recommended  program  that  is  assigned  in  this  report 
to  the  Federal  Government  may  be  assumed  by  state  or  local  gov- 
ernments or  responsible  local  agencies.  It  is  anticipated  that 
the  estimated  Federal  cost  can  be  reduced  as  a result  of  a greater 
realization  upon  the  part  of  the  landowners  of  the  advantages  of 
installing  the  recommended  practices  and  measures*  State  and  local 
agencies  will  be  urged  to  participate  in  the  program  to  the  fullest 
extent  possible  so  that  they  will  bear  a proportionate  share  of 
the  cost  commensurate  with  the  benefits  that  will  accrue  to  them. 
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The  estimated  average  annual  cost  of  operating  and  maintain- 
ing the  recommended  program  is  approximately  £12,121,600.  Of  this 
cost,  the  Federal  Government  will  e^cpend  £146,600;  non-Federal 
public  agencies,  £520,300;  and  private  interests,  £11,454,700. 

The  Federal  Government  will  provide  (l)  any  maintenance  of  meas- 
ures installed  by  it  that  may  be  required  from  the  time  of  comple- 
tion of  such  measures  to  the  time  of  their  transfer  in  good  con- 
dition to  the  operating  and  maintaining  agency;  and  (2)  one-half  of 
the  cost  of  maintenance  of  improved  fire  protection  on  non-Federally 
owned  woodlands. 

The  estimated  cost  of  installing  the  recommended  program  is 
shown  in  table  2. 
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Table  2 


Estimated  Cost  of  Installing  the  Recommended 
Program  in  the  Savannah  River  Watershed 


Item 

Unit 

Approximate 

Number 

Cost 

(1947  Prices) 

Dollars 

*y**f'-~ 

Subwatershed  waterways 

Mile 

440 

/A  j \ 

946,500 

Gully  stabilization  and 
sediment  control 

Mile 

3,690 

1,762,500 

y?  t 'd 

Erosion  control  along 
roads  and  railroads 

Mile 

10,880 

1,890,200 

- Q "1  _ 

Field  diversions 

Mile 

1,150 

140,000 

ui.lL 

Terraces 

Mile 

18,090 

1,102,700 

Perennial  vegetation 

Acre 

15,600 

645,800 

U 4^ 

Pasture  improvement 

Acre 

11,500 

357,400 

i 

Field  border  plantings 

Acre 

9,300 

320,600 

Farm  waterways 

Acre 

28,600 

987,000 

Adequate  fire  protection 

Acre 

2,221,000 

1,826,000 

oM 

Tree  planting  for  cover 
restoration 

Acre 

140,100 

2,295,700 

Cover  improvement,  privately- 
owned  woodlands 

Acre 

1,095,000 

817,000 

e.li- 

Public  acquisition  of 
watershed  lands 

Acre 

320,000 

4,800,000 

Development  and  management  of 
lands  to  be  acquired 

Acre 

320,000 

776,000 

Tributary  channel  improvement 
and  streambank  stabilization 

Mile 

1,720 

2,635,000 

Total 

21,302,400 

The  cost  of  technical  services,  educational  assistance,  and  admin- 
istration of  direct  aids  is  included  in  the  costs  above#  It  is 
recommended  that  non-Federal  public  agencies  bear  one-half  the 
cost  of  technical  services  on  privately-owned  woodland  and  one- 
half  the  cost  of  educational  assistance# 
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BENEFITS  FROM  THE  RECOMMENDED  PROGRAM 
The  principal  benefits  that  will  result  from  carrying  out 
the  recommended  program  are  reductions  in  floodwater  damage,  re- 
ductions in  sediment  and  land  damages,  and  associated  benefits, 
such  as  open  land  conservation  benefits,  woodland  benefits,  and 
decreased  maintenance  costs  on  public  roads  and  railroads. 

Benefits  from  Reductions  in  Floodwater  Damage 

An  important  effect  of  the  recommended  practices  and  measures 
will  be  to  reduce  damages  caused  by  small  floods  of  frequent  oc- 
currence, Damages  caused  by  medium  sized  floods  will  also  be 
reduced  although  to  a lesser  extent.  The  benefit  resulting  from 
reducing  floodwater  damage  accrues  mostly  to  agriculture  and  in- 
cludes about  90  percent  of  the  estimated  average  annual  benefit 
from  reducing  floodwater  damage,  or  32  percent  of  the  annual  NLood 

control  benefit.  The  major  benefit  to  agriculture,  mostly  for 

\ 

crops  and  pasture,  will  occur  on  the  tributary  streams.  Benefits 
will  also  accrue  to  industrial,  commercial,  residential,  utility, 
highway,  and  railroad  properties  due  to  less  damaging  floods  than 
are  experienced  under  present  conditions.  The  recommended  pro- 
gram, when  properly  installed  and  adequately  maintained,  will  re- 
duce floodwater  damages  by  an  estimated  17  percent. 

Benefits  from  Reductions  in  Sediment  and  Land  Damages 

Benefits  related  to  sediment  damages  occurring  in  the  water- 
shed are  of  three  principal  kinds;  reduction  in  the  sedimentation 
of  reservoirs,  reduction  in  ’water  treatment  costs,  and  reduction 


in  land  damage. 
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Benefits  frcm  Increased  Productivity  of  Bottom  Lands 

The  recommended  channel  measures  and  associated  works  of  im- 
provement for  controlling  runoff  will  not  only  prevent  swamping 
damage  but  will  provide  opportunities  to  rehabilitate  poorly 
drained  bottom  lands  subject  to  overflow  through  a reduction  in 
flooding  and  by  providing  improved  outlets  that  will  permit  better 
drainage  of  fertile  bottom  lands  by  the  landowners  and  operators# 
Some  of  this  land  has  a high  capability  for  producing  excellent 
yields  of  cultivated  crops.  Lands  of  lower  capability  when  prop- 
erly protected  against  floods  and  drained  will  produce  moderate 
returns  frcm  hay  and  pasture#  Approximately  40,000  acres  of  bot- 
tom land  will  be  benefited  from  the  recommended  program.  The  bene- 
fit frcm  this  improvement  comp  rises  about  46  percent  of  the  total 
average  annual  flood  control  benefit. 

Benefits  accruing  through  decreased  rates  of  sedimentation 
and  consequent  extension  of  the  life  of  reservoirs  for  water  sup- 
ply, power,  and  recreation  purposes  were  evaluated  for  all  reser- 
voirs of  importance.  Reservoirs  range  in  size  from  small  channel 
types  to  the  multi-purpose  Clark  Hill  Reservoir  with  a planned 
storage  capacity  of  2,900,000  acre-feet#  Silting  rates  range  frcm 
low  to  very  high.  The  recommended  program,  if  carried  out,  will 
result  in  appreciable  benefits  to  9 reservoirs*  The  average  annual 
damage  to  reservoirs  by  sediment  will  be  reduced  by  an  estimated 


11  percent# 


\ 
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Most  of  the  public  water  supply  canes  frcm  surface  sources 
and  is  treated  before  use*  The  recommended  program  will  reduce 
the  sediment  content  of  the  water  and  thereby  decrease  the  annual 
cost  of  water  treatment  by  an  estimated  3 percent* 

Sediment  and  land  damages  are  classified  as  deposition  of  in- 
fertile materials,  swamping,  a nd  scouring  or  washing  away  of  the 
flood  plain  surface*  These  damages  will  be  reduced  an  estimated 
26  percent  by  the  recommended  practices  and  measures  which  will 
decrease  sand  movement  and  deposition,  improve  drainage  conditicns 
by  lowering  the  water  table  in  swampy  areas,  and  reduce  high  ve- 
locity overflows  which  cause  land  scour* 

Benefits  accuring  fran  all  the  reductions  in  sediment  and 
land  damages  described  above  are  estimated  to  be  about  18  percent 
of  the  total  average  annual  flood  control  benefit* 

Associated  Benefits 

Other  benefits  evaluated  in  this  report  that  will  accrue  from 
the  installation  of  the  recommended  practices  and  measures  include 
open  land  c onservati on  benefits , woodland  benefits,  and  decreased 
maintenance  costs  on  public  roads  and  railroads* 

The  open  land  conservation  benefits  evaluated  in  monetary 
terms  consist  of  the  direct  benefits  that  will  accrue  to  partici- 
pating landowners  and  operators  through  increases  in  farm  income* 
The  woodland  benefits  were  derived  from  a determination  of 
yields  with  and  without  the  recommended  program*  It  i s expected 
that  under  proper  management,  the  forest  stands  will  be  brought 
into  full  stocking.  This  will  be  accomplished  by  planting  trees 
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for  cover  restoration,  providing  adequate  fire  protection,  re- 
stricting the  periodic  cut  to  a portion  of  the  annual  growth 
until  the  stand  is  fully  stocked,  and  other  watershed  woodland 
management  practices.  Comparative  incomes  on  the  basis  of  pres- 
ent conditions  and  conditions  with  the  recommended,  program  in- 
stalled were  used  to  estimate  the  average  annual  benefit  of  the 
woodland  measures* 

Eroded  material  washed  fran  unprotected  roadway  and  rail- 
road cuts  and  fills  obstructs  ditches  and  culverts*  About  one- 
third  of  the  total  cost  of  roadway  maintenance  is  chargeable  to 
the  removal  of  this  material*  Eventually  some  of  this  eroded  ma- 
terial is  washed  downstream  and  causes  damage  to  downstream  chan- 
nels* Highway  maintenance  figures  fron  areas  already  treated 
indicate  that  treatment  to  stabilize  cuts  and  fills  and  roadway 
ditches  reduces  maintenance  costs  by  approximately  67  percent* 

The  cost  of  maintenance  operations  along  railroad  rights-of-way 
also  will  be  substantially  reduced  by  stabilization  measures  for 
orderly  disposal  of  storm  runoff  and  control  of  erosion* 

The  estimated  average  annual  monetary  benefit  resulting  frcsn 
the  recommended  program  is  shown  in  table  3* 


' ...  ■ 
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Table  3 


Estimated  Average  Annual  Benefit  from  the  Recommended 
Program  for  the  Savannah  River  Watershed 


Source 

Average  Annual  Benefit 
(1947  Prices) 

Reductions  in  Floodwater  Damage 

Dollars 

,i/VS 

Agricultural  - crop  and  pasture 
Public  roads  and  railroads 
Sub-total 

160,500 

17,000 

177,500 

v 

V 

Reductions  in  Sediment  and  Land  Damages 

Reservoir  sedimentation 
Water  treatment  costs 
Land  damage  (sanding,  swamping,  scour) 
Sub-total 

19,200 

4,900 

66,800 

90,900 

Increased  Productivity  of  Bottom  Land 

229,800 

229,800 

Total  Average  Annual  Flood  Control  Benefit 

498,200 

Associated  Benefits 

\ id-" 

Open  land  conservation  benefit 
VtFoodland  benefit 
Decreased  maintenance  costs  on 
public  roads  and  railroads 

6,330,000 

16,359,300 

272,300 

■7  " 

h/  1 

1 f 

Sub-total 

22,961,600 

Total  Average  Annual  Benefit 

23,459,800 

A 


/ J 


COMPARISON  OF  BENEFITS  AMD  COSTS 
Based  on  prices  and  costs  expected  to  prevail  under  inter- 
mediate employment  levels  during  the  period  1955  to  1965,  the  ratio 
of  the  average  annual  benefit  to  the  average  annual  cost  is  1*36 
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NOTE 

Certain  discrepancies  exist  between  the  report  and  these 
appendixes  in  connection  with  the  acreage  to  be  treated 
by  forest  land  measures*  the  cost  of  such  measures*  and 
the  benefits  to  be  derived  from  them.  Details  concerning 
these  discrepancies  are  shown  on  page  30*  Appendix  D. 
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A - Physical  Factors 
B - Land  and  Later  Economy 
C - Hydrology 

D - Damages,  Benefits  and  Costs 
E - Plan  of  Improvement 
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The  Savannah  River  'watershed  (Figure  A-l)  in  Georgia,  South 
Carolina , and  ITorth  Carolina,  has  a total  area  of  10,579  square 
miles.  The  headwater  area  is  on  the  southern  slope  of  the  Blue 
Ridge  fountains  of  northeastern  Georgia  and  southwestern  Forth 
Carolina,  The  headwaters  form  three  of  the  main  tributaries  of 
the  Savannah  River;  namely,  the  Tallulah  River,  Chattooga  River, 
and  iCecwee  River,  The  first  two  unite  to  form  the  Tugc.loo  River, 
The  lie  owe  e River,  below  the  mouth  of  Twelve-mile  Creek,  becomes 
the  Seneca  River.  The  confluence  of  the  Tugaloo  and  Seneca 
Rivers  narks  the  beginning  of  the  Savannah  River  proper,  50 
airline  miles  south  of  the  headwater  area,  on  the  piedmont 
Plateau, 

Belov;  this  confluence,  the  main  tributaries  on  the  piedmont 
Plateau  include  Rocky  River , Little  River,  and  St ovens  Crook, 

South  Carolina,  and  Broad  River  and-  Little  River,  Georgia.  The 
Savannah  River  crosses  the  fall  zone  92  river  miles  southeast 
of  the  confluence  and  enters  the  Coastal  Plain  at  Augusta , Georgia 

Prom  there,  the  river  flows  generally  southeast  along  a meander- 
ing course  of  222  river  miles  to  Tyboo  Roads,  where  it  discharges 
into  the  Atlantic  Ocean.  The  chief  Coastal  plain  tributary  is 
Brier  Creek,  Georgia,  The  lover  50  miles  of  the  Savonnsh  River 
is  tidal. 

The  entire  Savannah  River  'Watershed  has  been  divided,  into  throe 
physical  Land  Units  in  order  to  develop  and  evaluate  the  proposed 
program.  Those  are  major  separations  made  on  the  basis  of  simi- 
larities with  r os  poet  to  vegetative  cover,  soils.,  geology , and 
stream  characteristics  • Tho-sc  arc  important  factors  which  in- 
fluence runoff  and  flood  control.  Figure  A-l  is  a map  of  the 
watorsned  shoving  the  Physical  Land  Units.  ’..They  are  described 
briefly  below. 

Mount aln-Fo othi 1 1 s 

The  Mountain-Foothills  Physical  Land  Unit  comprises  14  percent 
of  the  entire  watershed.  It  consists  of  the  Blue  Ridgo  Mountains 
and  its  southeastern  Foothills.  Elevations  range  from  about  1000 
foot  to  4,930  feet  above  son  level.  The  underlying  rock  is  crys- 
talline , and  is  predominantly  gnoissic  and  schistose.  The  streams 
havo  high  gradients.  In  the  Mountains , the  flood  plains  arc  nar- 
row and  poorly  developed , whereas  in  the  Foothills,  the  flood 
plains  include  more  widely  developed  alluvial  areas.  Soils  range 
from  thin  mountain  soils  to  foothill  soils,  s one  of  which  are  simi 
lar  to  but  not  as  well  developed  as  those  on  the  piedmont  Plateau, 
About  84  p or cent  of  the  Mountain  Area  is  woodland  of  which  appro: :i 
mutely  40  percent  is  Apalachian  hardwoods*  The  balance  is  a mix- 
ture of  short loaf  pine  end  upland  hardwoods,  with  some  Virginia 
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pine  on  the  ridges.  Woodland  covers  about  63  percent  of  the 
Foothills  Area.  It  is  largely  a mixture  of  shortleaf  pine  and 
upland  hardwoods  with,  an  appreciable  amount  of  Virginia  pine. 

Fie  dm on t Plate au 


The  Piedmont  Plateau  includes  the  crystalline  rock  portion.  15 
percent;  and  the  ” slate”  belt,  7 percent;  or  a total  of  52 
cent  by  lend  area  of  the  Savannah  River  hater shed.  The  north- 
western border  of  the  plateau  is  an  irregular  line  with  the 
steeper,  more  highly  dissected  foothills  at  an  average  eleva- 
tion of  1000  feet.  The  plateau  is  an  upland  remnant  of  a former 
peneplain  into  which  the  Savannah  River  end  its  tributary  streams 
have  incised  their  channels,  and  rolling  to  steep  hills  have 
been  formed  by  normal  geologic  erosion.  The  surface  of  the 
plateau  has  au  average  southeastward  slope  from  the  Foothills 
to  the  fall  zone  of  6 foot  per  mile.  Along  the  fall  zone,  the 
plateau  rocks  pass  beneath  the  Coastal  Plain  formations  at  ele- 
vations ranging  from  150  to  600  feet  above  sea  level. 

About  54  percent  of  this  area  is  woodland,  of  which  about  one- 
half  is  mixed  shortleaf  pine  and  upland  hardwoods . On  the  rest 
of  the  area  loblolly  Jjf.no  occurs  in  mixture  with  those  tree 
species » 

Coast  el  Plain 


The  Coastal  Plain  comprises  54  percent  of  the  watershed.  It  con- 
sists of  unconsolidated  and  somi- cons  oil dated  sands , clays,  and 
marls,  thin  at  who  northern  margin,  but  gradually  increasing  in 
total  thickness  s outhwara  and  attaining  depths  of  several  thou- 
sand feet.  Beneath  those  sedimentary  formations  lie  the  south- 
ward extension  of  the  igneous  and  mot  amorphic  rock  mass  of  the 
Piedmont  Plateau,  The  upper  portion  of  the  Coastal  Plain  in- 
cludes fall  zone  sand  hills  which  are  gently  to  steeply  re] ling; 
the  middle  portion  includes  undulating  sends,  loamy  sands,  and 
sandy  looms ; and  the  nearly  flat  lower  Coastal  Plain  includes  a 
high  percentage  of  imperfectly  or  poorly  drained  soils.  Flood 
plains  arc  wide  and  well  developed,  end  stream  gradients  aro  low. 
The  land  inundated  by  extreme  floods  along  the  Savannah  River 
ranges  from  2 to  5 miles  Wide  between  Augusts. , Georgia,  and 
iyboo  Roads . About  64  percent  of  this  portion  of  the  watershed 
is  woodland,  3omo  44  percent  of  the  forest  cover  is  mixed  lob- 
lolly pine  end  upland  hardwoods,  an',  equal  amount  is  longloaf 
pine,  and  the  rest  is  bottom  hardwoods  which  occur  along  the 
lower  roaches  of  the  principal  streams#  On  the  coast  the  bottom 
hardwoods  give  way  to  small  areas  of  tidal  marsh  which  support 
little,  if  any,  treo  growth. 

The  foil  owi  n g t ab  1 c g i vo  s th  o a r o a I d i s t r ib  ut  i on  o f Pin.  - s i ca  1 
Land  Units  by  states. 


dissriietioit  or  PH"i * * * * *sio/i  j apd  uuits  t:y  states 

(Acre s ) 


Physical  Land  South  xlorth 


Unit 

Oaaolir  a 

Os  rollna 

Georgia 

Total 

' burtain- A:  o thills 

475,800 

114,560 

323,110 

cm  • A7H 

^ y ~ 

Piedmont  PI a beau 

1,495,370 

2,050,550 

_ c- . cpn 

Coastal  Plain 

932,030 

1,383,140 

2,315,170 

Grand  Total 

2,899,200 

114,560 

3,756,800 

6,770,560 

Total  3c c HI. 

4,530 

17  9 

5,870 

10,579 

percent  42,8  1,7  55,5  100,0 


LLP  P USE  CAP/  ] I LI  T'l  L S 

Conservation  surveys  made  by  the  Soil  Conservation  Service  in  the 
Savannah  P.iver  P:atorshed  are  the  basis  for  land  use  capabilities , 

The  land  Jopabilifcies  from  the  conservation  survey7"  samples  were  ex- 
panded to  the  pro  bleu  areas  in  soli  conservation.  Soil,  conservatl  on 
problem  areas  are  fairly  broad  areas  outlined  in  accordance  with  gen- 
eral land  conditions  which  determine  the  nature  of  the  conservation 
problems.  The  land  use  capabilities  for  each  Physical  land  unit  were 
obtained  by  summarizing  the  land  capabilities  cf  the  soil  conservation 
problem  areas. 

Table  1-1  is  a summary  of  the  distribution  of  lane  use  capability 
classes  by  present  land  use, 

HUPOi  5' 

it  is  estimated  cn  the  basis  of  data  accumulated  during  the  course  of 
the  survey  that  loss  than  5 percent  of  lard  area  in  the  Piodmont  Plato a\ 
and  10  percent  in  tho  ILoUnta in-F oothil 1 s has  as  great  infiltration  rate 
and  water  storage  capacity  as  were  existent  in  P'c -modern  times.  Im- 
proper land  use  and  inadequate  can  servation  t roatnont  have  caused  these 
conditions.  As  a result,  the  rate  and  amount  of  runoff  has  increased. 

In  order  to  consider  how  conversions  of  land  use  would  be  effective  in 
reductions  of  runoff , changes  to  bo  made  arc  1 is  tod  in  six  broad  cate- 
gories as  follow* 

1,  The  remedial  program  would  convert  the  larger  portion  of  woodland 

in  poor  or  medium  hydrologic  condition  to  good  hydrologic  condition. 
Uoodlaiid  in  good  hydrologic  condition  will  bo  maintained  as  such,  A 

small  portion  of  tho  woodland  occurs  on  soils  of  very  low  Infiltration 

ratos.  Those  low  rates  may  represent  tho  natural  condition  of  the  soil 

or  bo  tho  rosult  of  sevoro  sheet  erosion  or  other  land  misuse,  Avon 

undor  tho  best  of  man  a go ment  the  infiltration  rates  on  those  areas  can 

bo  inoroasod  only  slightly. 
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2.  All  idle  land  would  be  converged  to  cropland,  pasture, 
perennials , wildlife,  or  woodland,  according  to  its  land  use 
capability  and  needs. 

2 • All  cropland  of  capability  classes  I,  li,  and  III,  and 
part  of  IT',  will  be  retained  as  cropland.  6 oil  conservation 
practices  such  as  improved  rotations , permanent  vegetative 
strips  and  properly  built  terraces  along  with  contour  culti- 
vation will  result  in  consequentially  improved  hydrologic 
condition  of  the  land  retained  as  cropland. 

d.  A part  of  land  now  cultivated  of  Class  IV  and  all  land 
now  culbivated  of  Classes  VI  and  VII  will  be  converted  to 
pasture,  perennials,  wildlife,  or  woodland, 

•5.  Pasture  improvement  and  management  will  improve  the  water 
retention  capacity  of  pastured  areas,  thereby  reducing  runoff. 

6.  j Is coll  one ous  areas  consist  of  farm  home  sites,  urban  areas, 
lades,  stream  channels,  roadways  and  railways.  Drainageways , 
cuts,  end.  fills  along  roadways  end  railroads  are  recommended  to 
be  stabilized*  There  will  bo  little  or  no  reduction  of  runoff 
in  the  other  areas . 

Infiltration  Fornule  Method 


The  infiltration  formula  method,  widen  is  based  on  data  covering 
areas  scattered  over  the  entiro  United  States,  represents  average 
conditions  for  tho  entire  country.  This  has  boon  devised  to  de- 
velop a simplified  method  to  determine  the  effect  of  improved 
soil  and  cover  conditions  on  runoff. 

In  applying  this  method,  it  is  necessary  to  have  basic  informa- 
tion of  the  soil  and  cover  conditions  for  the  watershed  on  which 
runoff  determinations  are  to  be  made.  Data  were  assembled,  first, 
to  show  the  distribution  of  soil  textural  groups  by  cover  under 
existing  land  use  conditions;  and,  second,  to  show  the  distribu- 
tion of  soil  textural  groups  by  cover  after  the  remedial  land  use 
program  is  in  full  effect.  The  textural  groups  arc  based  on 
field  determination  and/or  mechanical  analysis  cf  tho  sand,  silt, 
and  clay  fractions • This  is  token  from  tabulated  data,  published 
or  unpublished  for  areas  where  soil  surveys  have  been  made.  This 
classification  is  solely  for  use  in  the  infiltration  formula,  end 
may  group  soils  not  similar  in  other  respects.  The  extent  of  dis- 
tribution cf  each  group  was  based  on  measured  soil  conservation 
surveys  or  other  typo  of  measured  soil  surveys.  Tho  present  covor 
distribution  was  basod  on  soil  conservation  surveys,  soil  conser- 
vation district  reports,  and  tho  U.  Sc  Census  of  Agriculture. 
Futu.ro  covor  conditions,  after  tho  remedial  flood  control  program 
is  in  full  effect,  were  basod  on  tho  best  conservation  measures 
for  the  land  as  indicated  by  tho  lend  uso  capabilities  and  eco- 
nomic factors  involved. 


Upland  arcrs  which  have  been  mo  Ft  severely  damaged  by  modern  erosion 
arc  not  necessarily  associated  with  the  greatest  flood  plain  damage 
by  accelerated  sc  dine ntat ion . Pornanent  damage  to  bottom  lends  often 
occurs  if  th.o  upland  removals  arc  sand,  grave  1 , or  coarser  pro irod 
sediment*  Some  of  this  material  is  deposited  in  the  stre r channo .1 , 
thereby  reducing  the  channel  capacity*  The  result  is  a rise  in  the 
stream  vat e r level  and  the  water  table  within  the  alluvial  soils 
that  coirrrisc  the  contiguous  bottom  lands  * This  process  in  its  ulti- 
mate phases  causes  swamping  of  once  ’productive  bottom  lands*  In other 
type  of  damage  by  coarse  oros ional  debris  occurs  where  splays  arc  de- 
posited on  bottom  lands,  or  for tile  soils  arc  scoured,  during  floods* 

Although  the  coarser  erosions  1 debris  is  responsible  for  the  greater 
portion  of  the  permanent  land  damage,  the  finer  materials  cause  seri- 
ous damage  of  a different  nature,  forage  plants  arc  rendered  unpalat- 
able , temporarily,  by  deposition  of  fine  material  on  their  foliage. 

High  turbidities,  the  result  of  fine  materia],  in  suspension,  increase 
filtration  costs  of  municipal  water  supplies*  The  latter  may  also  be 
harmful  to  fish  or  other  ac-uotic  life. 

Sheet  Erosion 

In  areas  where  the  original  surface  layer  of  the  upland  soils  is  fine 
grained,  such  as  the  silt  loans  end  loams,  sheet  erosion  may  have  caused 
damage  to  upland  fields j but  that  portion  of  the  topsoil  removals,  which 
is  later  deposited  on  alluvial  lands,  may  bo  as  fertile  as  tho  soil  on 
which  it  is  deposited*  In  areas  where  the  surface  soil  is  high  in  sand 
content,  rapid  removal  by  sheet  erosion  is  lively  to  be  followed  by 
stream  channel  fill,  if  channel  characteristics  are  favorable  to  aggra- 
dation, or  deposition  of  sand  on  fertile  flood  plain  soils* 

According  to  on  estimate  based  on  soil  surveys,  SO  percent  of  the  Pic d- 
nont  Plateau  portion  of  the  watershed  now  has  a clay  loam  or  clay  sur- 
face soil,  as  the  result  of  accelerated  oros ion » These  soils  under 
original  conditions  are  believed  to  have  had  a s undv  loan  topsoil, 
averaging  6 to  8 inches  in  depth,  underlain  by  a clay  subsoil  averag- 
ing 24  to  30  inches  in,  depth. 

The  present  area  of  sandy  loans  of  the  Cecil  end  associated  series, 
inducing  the  Appling,  Durham,  Lou  is  burg,  end  Audi  son,  comprises 
48  porcont  of  the  Piedmont  Plateau  part  of  the  t: ate r's ho d • A largo 
portion  of  these  soils  arc  not  stabilised,  and.  sheet  erosion  con- 
tributes a large  aggregate  volume  of  send  from  these  areas. 

Gully  Erosion 

Deep  gullies  affect  the  areas  shown  in  Table  A- 2 * The  most  severely 
gullied  portions  are  in  the  Piedmont  Plateau,  Here,  in  these  areas 
where  the  Oocil  or  closely  related  soils  arc  dove loped,  are  the  sites 
of  the  most  serious  gullying.  These  soils  have  a subsoil  underlain  by 
quartz-rich  rocks  which  arc  weathered  said  disintegrated  to  a depth  of 
25-50  feet  or  more  * The  gullies  tend  to  be  Y-shaped  until  the  resistant 
clay  subsoil  horizon  has  boon  penetrated.  As  soon  as  the  gullies  have 
been  eroded  to  the  depth  ,of  the  loose  and  friable  parent  material , o rosier. 
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is  much  more  rapid.  The  subsoil  horizon  is  undermined  and  the  gully 
progressively  deepened,  broadened,  and  advanced  headward.  Large  volumes 
of  sterile  sane  and  gravel  are  removed  from  gullies  particularly  after 
heavy  seasonal  rains  during  summer  and  fall. 

Roadway  and  Railway 

Roadway  and  railway  cuts,  fills,  and  drainageways  which  have  not  been 
stabilised  constitute  another  and  very  important  source  of  eroci^nal 
debris.  Tills  is  particularly  true  of  unimproved  roads  in  the  piedmont 
Plateau  and  Foothills . Here  roadside  cuts,  fills,  and  drainagewcys  are 
generally  unprotected  and  seriously  eroded.  Some  abandoned  road  sites 
have  been  reduced  to  one  large  gully  at  the  site  of  the  old  roadway. 

CLASSIFICATION  OF  WOODLAND  EYDROLOGIC  CORD  IT  I GDIS 

Woodlands were  classified  as  good,  medium,  and  poor  consistent  with  the 
three  infiltration  rates  adopted  for  hydrologic  evaluation.  For  this 
classification,  field  data  were  obtained  on  about  100  individual  loca- 
tions, distributed  as  evenly  as  possible  through  the  three  sample  water- 
sheds • Pertinent  factors  of  soil,  cover,  arid  use  wore  token  inuo  con- 
sideration. 

For  an  estimate  of  present  conditions',  the  field  data  were  first  summa- 
rized by  soil  textural  groups  and  then  expanded  to  the  total  forest  area 
for  each  group  in  each  sample  watershed.  The  results  ..ire  shown  in 
Tables  n-3 , A-4,  and  A- 5, 

In  calculating  the  acreage  of  the  three  hydrologic  conditions  in  the  fu- 
ture, it  was  necessary  to  consider  how  the  re commence a remedial  measures 
will  modify  or  eliminate  the  factors  responsible  for  the  present  unsatis- 
f act  cry  co no.it  i ous  » 


Chief  among  those  factors  is  fire.  Protection  against  forest  fires  will 
bo  provided  for  all  the  woodland  in  the  watershed , regardless  of  ownership. 
The  object  is  to  limit  the  average  annual  area  burned  to  C «6C  percent. 

The  percent  of  burn  on  National  Forest  lands  will  usually  be  much  loss 
than  the  allowable  limit. 

In  addition  to  fire,  grazing  and  destructive  timber  cutting  must  bo  con- 
sidered in  appraising  future  hydrologic  conditions.  Separately  and  in 
moderation  these  practices  may  do  no  more  than  temporary  damage;  but  they 
usually  go  hand  in  hand  ana,  in  combination,  they  generally  greatly  im- 
pair watershed  values. 

On  the  Rational  Forests,  whore  grazing  and  cutting  are  regulated  and  fire 
protection  of  a high  order  is  provided,  future  hydrologic  conditions  arc 
expected  to  bo  somewhat  better  than  elsewhere  in  the  watershed.  Except  for 
a limited  burned  acreage , which  will  occur  even  under  the  beet  of  protec- 
tion, the  Rational  Forest  lands  will  be  in  good  condition.  Of  the  remain- 
ing burned  areas  some  are  expected  to  bo  in  fair  or  ‘’medium5’  and  some  in 
poor  condition.  This  is  because  fires  tend  to  recur  in  certain  localities 
more  than  in  others.  On  such  areas , estimated  at  almost  half  of  the  total 
residual  burned  area,  the  repeated  fires  do  relatively  groat  damage.  The 
remaining  areas  of  annual  burn  com  from  scattered  fires  which  recur  less 
often;  from  these  the  site  wi,ll  recover  in  a relatively  short  period, 
estimated  at  10  years. 
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In  the  following  table  are  shown  the  future  acreages  of  woodland 
expected  to  be  in  good,  medium,  and  poor  hydrologic  condition. 
For  the  watershed  as  a whole , about  5,448,146  acres  of  woodland 
should  bo  in  good  hydrologic  condition  (01  percent  of  the  wood- 
land;, about  503,654  acres  should  be  in  medium  condition;  and 
296,759  acres  in  poor  condition. 

SUM. ARY  OF  Future  HYDROLOGIC  COALITIONS  OF  WOODLAND 


12'!  oAVA2;TIAH 

WATERSHED 

physical  Land  Unit 

Total 

Area 

Future 

Hydrologic 

C ondit i on 

Woodland 

Good 

Medium 

Po  or 

Mount ain-F o othi 1 1 s 
Percent  of  Unit 

702,356 

627,463 

89 

49,926 

7 

24,967 

4 

Piedmont  Plateau 
Percent  of  Unit 

1,999,051 

1,685,549 

84 

193,754 

10 

121 ,708 
6 

Coastal  plain 
Percent  of  Unit 

1,547,132 

1,137,134 

73 

259,914 

17 

150 ,084 
10 

Total 

Pe r cent  of  W at e r s he d 

4,248,539 

3,448,146 

81 

503,634 

12 

296,759 

7 

PRESENT  LARD  USE 

Approximately  60  percent  of  the  Savannah  River  Watershed  is  in  wood- 
land, 22  percent  in  cropland,  6' percent  pasture , 7 percent  idle , 
and  5 percent  mi  see llano ous • Sixty-one  percent  of  the  watershed 
is  in  farms  and  59  percent  is  not  in  farms.  The  non- farm  land  is 
chiefly  woodland  but  includes  urban  areas,  roadways  and  railroads. 

Woodland  makes  up  about  42  percent  of  the  farm  acreage.  Thirty- 
six  percent  of  the  land  in  farms  is  in  cro_ land,  8 percent  is  crop- 
land idle,  3 percent  is  abandoned  idlo , 10  percent  is  in  pasture, 
and  1 percent  is  occupied  by  farm  sites.  Cotton  and  corn  are  the 
principal  row  crops.  Oats  and  wheat  are  the  principal  small  grain 
crops,  in  that  order,  and  together  occupy  three- four ths  of  the 
small  grain  acreage.  In  the  Fountains,  rye  occupies  the  largest 
small  grain,  acreage.  Pastures  are  generally  overgrazed  and  badly 
in  need  of  improvement.  Host  of  tho  cu  It  i vat  ad  area  is  without 
cover  crop  protection  during  the  winter  months.  Erosion  of  those 
unprotected  fields  adds  to  the  runoff  end  sedimentation  problem. 

CLIMATE 

The  chief  factors  that  control  tho  climate  in  tho  Savannah  River 
Watershed  arc  its  proximity  to  tho  Atlantic  Ocean,  its  latitude 
and  altitude.  The  geographical  position  of  tho  watershed,  well 
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south  in  the  Temperate  Zone,  and  its  proximity  to  large  bodies 
of  semi-tropical  water  naturally  indicate  a warm  moist  climate* 
“While  this  is  true  in  the  Coastal  Plain  and  Piedmont  Plateau, 
the  higher  altitudes  of  the  Mountain-Foothills  have  a rather 
marked  modifying  effect  on  the  climate  there* 

Average  monthly  temperatures  vary  from  approximately  40°  during 
January  and  78°  during  July  in  the  Blue  Ridge  Mountains,  to  50° 
in  January  and  80°  in  July  in  the  Coastal  Plain*  The  maximum 
temperature  recorded  at  Augusta,  Georgia,  is  106°  and  the  minimum 
o°  9 The  average  length  of  the  growing  season  varies  from  270 
days  in  the  lower  Coastal  Plain  to  190  days  in  the  Mountains. 

The  average  annual  snowfall  in  the  mountain  section  is  about  3*5 
inches,  unmelted,  decreasing  to  about  1 inch  at  the  fall  line. 
Individual  snowfalls  rarely  last  over  a day  or  two.  Snow  has 
fallen  in  the  Mountain  section  to  a depth  of  about  24  inches  and 
to  maximum  depths  of  from  8 to  18  Indies  in  the-  Piedmont  Flnte'au© 
Snow  is  seldom  if  ever  an  important  contributing  factor  to  flood 
flows  in  the  Savannah  basin* 

In  the  Mountain-Foothills,  the  influence  of  altitude  on  rainfall 
is  very  pronounced*  The  'topography  is  such  that  the  moist  winds 
from  the  Atlantic  Ocean  drawn  from  the  south  or  southeast  by  the 
passage  of  barometric  depressions  over  the  Great  Lakes  region  or 
Ohio  Valley,  are  forced  upward  by  the  mountain  slopes  and  exces- 
sive rainfall  is  caused  by  mechanical  cooling.  The  mean  annual 
precipitation  varies  from  82  inches  at  Highland,  II*  C*,  to  a low 
of  43  inches  at  Lisbon,  Georgia,  at  the  mouth  of  the  Bread  River* 
It  then  increases  as  the  coast  is  approached  to  48  inches  at 
Savannah,  Georgia* 

Flood  producing  storms  have  occurred  every  month  during  the  year., 
although  the  greatest  number  is  grouped  in  the  first  four  months. 
The  majority  of  these  occurred  in  February  and  March*  A secondary 
storm  grouping  occurs  within  the  months  of  August,  September,  and 
October*  While  storms  of  this  period  are  not  nearly  as  numerous 
as  those  occurring  in  .the  first  part  of  the  year,  nevertheless,  of 
the  4 largest  floods  on  record  3 belong  to  the  latter  period* 

These  often  result  from  storms  associated  with  West  Indian  hurri- 
canes* The  general  effect  of  these  storms  is  widespread  but 
spotty*  High  stages  invariably  occur  on  main  streams  with  dis- 
astrous floods  on  manv  of  the  tributaries*  Because  of  the  season 
of  their  occurrence,  they  produce  the  most  extensive  crop  damage* 

GROUND  WATER 

Mountain-Foothills  and  Piedmont  Plateau 

The  Mountain-Foothills  and  Piedmont  Plateau  are  underlain  by  Pre- 
Cambrian  rocks  with  later  intrusives*  These  are  largely  gneiss, 
schist  and  granites  which  yield  ground  water  from  the  weathered 
upper  portion,  and  from  joints  which  occur  within  a few  hundred 
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feat  of  the  surface*  Shallow  dug- wells  in  the  weathered  surface  zone 
and  springs  are  the  source  of  small  domestic  and  stock  water  supplies* 
Deeper  drilled  wells  and  larger  springs  supply  water  for  small  munici- 
palities and  for  industry,,.  There  are  no  records  of  the  total  amount  of 
ground  water  used  on  farms.  Ground  water  consumption  by  munici  alities 
and  industry  in  the  Ilountain-Doothills  and  Piedmont  Plateau  amount  to 
approximately  350,000.000  gallons  annually..  In  contrast,-,  1,900. ,,000, COO 
gallons  are  consumed  annually  by  municipalities  and  industries 'wilier, 
obtain  their  supplies  from  surface  water 0 

Coastal  Plain 

In  the  Coastal  Plain,  ground  water  is  the  chief  source  of  water  sup- 
ply in  both  rural  and  urban  areas,  A large  part  of  the  rural  water 
supplies  is  obtained  from  shallow  dug  wells  * The  most  prolific 
artesian  aquifers  are  limestones  or  Eocene  and  Oligocene  age®  The 
area  of  recharge  of  these  formations  is  at  their  area  of  outcrop  just 
below  the  fall  zone,.  The  amount  of  artesian  water  pumped  from  wells 
owned  by  the  City  of  Savannah  alone  is  about  5, 000 000., 000  gallons 
annually,-  In  addition,  privately-owned  wells  in  the  Savannah  area 
pump  approximately  twice  this  amount  for  industrial  and  business  uses* 

The  greatest  discharge  of  artesian  water  is  in  the  Savannah,  Georgia 
area®  These  high  discharge  rates s due  chiefly  to  hc-avy  pumpage  but 
partly  to  wastage  from  flowing  wells  from  the  same  formations,  account 
for  the  pronounced  lowering  of  piozometric  levels  in  the  Savannah, 
Georgia  area-* 

Little  consideration  and  no  detailed  study  has  been  made  in  this  area 
toward  the  end  of  benefiting  ground  water  supply  by  increasing  the 
influent  seepage  rate;  In  some  other  sections  of  the  country,  there 
is  direct  evidence  to  show  that  ground  water  supplj.es  have  been  in- 
creased by  conservation  practices,,  This  problem  of  increasing  ground 
water  by  conservation  practices  over  the  intake  area  merits  further 
consideration*  In  the  Piedmont  Plateau  and  Ilountain -foothills , the  in- 
filtration surfaces  through  which  influent  seepage  occurs  are  in  the 
immediate  vicinity  of  the  wells  or  springs  from  which  tho  ground  water 
supply  is  derivedo  In  the  Coastal  Plain  this  is  generally  true  of  the 
more  shallow  wells a However,  the  recharge  areas  for  the  artesian 
aquifers,  which  are  the  chief  source  of  water  supply  for  the  Savannah, 
Georgia  area,  are  the  outcrops  of  these  water  bearing  formations* 

These  intake  areas  include  hundreds  of  square  miles  of  land  surface 
in  the  northern  portion  of  the  Coastal  Plain  at  elevations  generally 
100-500  feet  above  sea  levels,  Between  tho  intake  or  recharge  area  and 
the  Savannah,  Georgia  discharge  area,  tho  artesian  aquifer  is  capped 
by  an  impervious  fcrmation«,  The  top  of  the  water  bearing  formation  in 
tho  Savannah,  Georgia  area  is  about  300  feet  below  sea  level*  Tho 
original  artesian  pressure  here  was  sufficient  to  cause  most  of  the 
wells  to  flow  naturally,  but  water  levels  have  declined  ^0-100  foot  in 
the  area®  Practically  all  artesian  water  in  the  Savannah  area  is  now 
obtained  by  pumping* 
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Table  A-l 


Piedmont  Tlateau 

r~ — — 

Entire  Watershed 

Land  Use  (Acres)' 

| Land  Use  (Acres) 

d Woodland 

Idle  land 

Pa  | 

Sub- 

Total 

j Cropland 

‘Woodland 

Idleland 

Pasture 

Sub- 

Total 

.7 

77,873 

5,653 

2 

130,375 

U . - - ■^,7.,  , — .j 

1 143,563 

103,750 

9,022 

43,194 

299,529 

'.7 
1 2 

125,085 

54,943 

~ 

11 , 654 
557 

— ■ 

2 

202,678 

177,026 

28,878 

; 382,096 
19,962 
19,469 

195,563 

156,816 

7,020 

17,297 

9,165 

1,636 

34,660 

44,954 

1,026 

629,616 

230,897 

29,151 

:8 

5 

369,415 

5,373 

i 

76,251 

961 

— 

8< 

c 

— 

146,753 

309,931 

264,300 

! 530,562 
26,401 
100,420 

482,562 

254,679 

125,065 

96,115 

17,466 

33,744 

96,571 

24,663 

5,071 

k,  205, 810 
323,209 
264,300 

3 

378,547 

50,376 

43 

124,515 

21,913 

64,935 

111,015 

182 

14,898 

522,058 

45 

37,918 

. . 

63,691 

21,686 

11,800 

49,666 

319 

746,430 

21,913 

64,935 

0 

7 

39,756 

462 

2,527 

83 

— j. 

U 

515, 367 | 

5,084 

57 

550,964 

462 

6,273 

83 

18,163 

125 

560,484 

727 

1 ! 

—i 

261,501 

— — -4 

16, 666 

22 

174, 122 | 

62,937 

— 

522,932 

— 

30,456 

26,434 

; 642,759 

5 

618,129 

106,987 

48 

48,832;’  63,871 

— - — — 

1, 119,314 , 

133,131  65,567 

1,381,883 

1 

119 

L 

12 

L 

1 

903 

2,889 

162 

3,955 

1 

1,911,208 

271,707 1 284 

j 

2,209, 625! 

L,  480, 518 

4,080,051, 
L 

454,454 

410,575 

6,425, 590| 

n„.. . ..  v -U: 

==:,  , i 

II  1 

105,545,, 

I 

. -j 

344,962 

i 

2, 315, 170 | 

j 

1 

1 

6,770,560 

y high  density  (imperviousness). 
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SKoefee 


roJ?.™roTInK  0F  LAra  IH  SAVA1JKAH  RIVER  WATERSHED 
• ’ -‘r  - ■ T LAM)  tT,E  FT  CAPABILITY  CLASSES  YfllHIl!  EACH  PHYSICAL  LAI®  UNIT 


Land 

Capability 
Class  Subclrssi/ 

n 

1 Cropland 

’bunt 

Land 

■•oodlana 

ain-Footh 
Use  (Acr 

Idlcland 

ills 

es) 

Pasturo 

Sul- 

Total 

Cropland 

Piodr 

Land 

••ocdland 

iont  riatc 
Use  (Acre 

Ibleland 

au 

a) 

Pasture 

| Sub- 
1 Total 

Cropland 

Coas 

Lend 

Woodland 

tal  Plaii 
Use  (Acre 

Idloland 

1 

js) 

Fasture 

Sub- 

Total 

r • ■ ■ 

Cropland 

Entir 

Land 

Woodland 

e Watersh 
Use  (Acre 

Idle land 

ed 

a) 

Fasture 

Sub- 

Total 

I 

] 13,866 

5,072 

1,601 

5,137 

l 25,678 

31,017 

7 < ,673  j 5,653 

28,933 

143,476 

98,678 

20,805 

1,768 

9,124 

130,375 

143,563 

105  7pn 

0 

II  w 

6 

_ — 

| 10,626 
1,343 
121 

■ 

15,478 

163 

64 

2,595 

207 

14 

2,460 

219 

74 

31,359 

1,932 

273 

230,057 

6,692 

125,085 

34,943 

11,634 

557 

— 

28,803 

9,747 

395,579 
1 51,939 

141,213 

11,927 

19,348 

55,000 

121,710 

6,956 

3,068 

8,401 

1,622 

3.397 

34,988 

952 

| 202,678 

177,026 
j 28,878 

382,096 

19,962 

19,469 

196,563 

156,816 

7,020 

17,297 

9,165 

1,636 

34,660  629,616 

44,954  230,897 

1,026  29,151 

e 

III  w 

8 

42,619 

42,772 

309 

8,146 

8,233 

20 

101,770 

329 

427,448 

3,725 

369,415 

5,378 

76,251 

961 

84,173 

2,885 

957,287 

12,949 

60,495 

22,676 

100,420 

70,375 

248,992 

125,065 

11,718 

16,505 

33,744 

4,165 

21,758 

5,071 

146,753 

309,931 

264,300 

530,562 

26,401 

100,420 

482,562 
2 54,679 
125,065 

96,115 

17,466 

33,744 

96,5711,305,810 
24,663||  325,209 
5,071|  264,300 

0 

IV  W 

s 

- - - - 

19,156 

" 

45,699 

6,873 

7,285 

79,013 

72,143 

378,547 

60,376 

41,836 

542,902 

19,716 

182 

14,898 

97,812 

45 

37,918 

6,442 

21,686 

11,800 

545 

319 

124,615 
! 21,913 

64,935 

111,015 

182 

14,898 

522,958 

45 

37,918 

63,691 

21,686 

11,800 

49,666 

319 

746,430 

21,913 

64,935 

V 

s 

436 

1,193 

421 

945 

2,995 

3,860 

57 

39,756 

462 

2,527 

83 

16,979 

125 

62,122 

727 

786 

510,015 

3,325 

1,239 

j 515,367  1 5,084 

— j 57 

550,964 

462 

6,273 

83 

18,163 

125 

560,484 

727 

VI  e 

6,230 

111,919 

1,034 

2,663 

121,854 

45,641 

261,501 

16, 666 

22,975 

346,783 

11,058 

— 

149,512 

12,756 

796 

174,122 

i 62,937 

522,932 

— 

30,456 

26,434 

642,759 

VII  e 

11,088 

46C,G32 

16,507 

15,907 

510,334] 

48,935 

616,129 

106,987 | 48,666 
1 

822,717 

3,848 

34,353 

9,637 

994 

48,832 

63,871 

1,119,314 

133,131 

65,567 

1,381,683 

mi  s 

- 

704 

2,877 

148 

3,809 

lj 

119 

12 ; 14 

146 

.. 

1 

903 

2,889 

162 

3,955 

Sub-Total 

105,695 

690,205 

40,275 

43,091 

879,346 

869,57g| 

1,911,208 

271,707 ,284,136 

1 

3 , 33C, 627  505,247 

1,478,558 

142,472 

83,348 

2,209,625 

L,  480, 518 



1 

4,080,051,  454,454 

410,575 

6,425,598 

liisc.  y 

32,124 



207,293i| 

■ ...... 

|| 

105,545 

344,962 

■- 1 -rs 

lotal  Area 

1911,470 

|| 3, 543,920  ,| 



2 , 515 , 170|| 

l 

1 

6,770, E60| 

1/  definition  oi'  LubclaE-es:  e - Dominant  limitation  is  susceptibility  to  erosion,  by  water. 

w - Dominant  limitation  is  exces-  water,*  such  as  that  produced  by  seepage,  high  water  table,  or  floods. 

s - Dominant  limitation  is  an  outstandingly  unfavorable  soil  characteristic,  such  as  low  moisture  capacity,  very  high  density  (imperviousness), 
excess  gravel  or  stones,  shallow  effective  depth,  etc. 
y Induces  fair,  homes  ites , urlsn  areas,  lake.,  stream  channels,  roadways  and  railways, 
i/ Includes  Clark  Hill  Resorvoir  as  in  place  (76,500  acres  water  area). 
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Table  A- 3 


WOODLAND  AREAS  IN  THE 

KEOWF 

,E  RIVER  WATERSHED  , S,  C. 

Ajv'JJ  0 0 0 

Soil  Group 

Present  Fydrolo 
Texture  . .. 

gie  Cond.it 

~ i 

Ion  (Acres) 

Good  Medium 

Poor 

Total 

Fine  sandy  loans—' 

61% 

sand  32  330 

1,178 

1,590 

28% 

silt 

11% 

d Sn/" 

Loans 

4-5% 

sand  8,457  33,629 

120,736 

163  ,022 

40% 

silt 

15% 

clay 

0 / 

Fine  sandy  loams  tLi 

69/ 

sand  3,069  12,273 

43 ,801 

59,143 

20% 

silt 

11% 

clay 

Clay  loams 

40% 

sand 

8,40b 

IQ 

O 

rO 

35% 

silt 

25% 

clay 

Total  all  groups 

11,603  4-6,432 

174,120 

232,160 

Percentages 

5 20 

75 

100 

l/  Eottomland  soils. 
2/  Upland  soils. 


Table  A“4 


WOODLAND  AREAS  IN  THE  BROAD  RIVER  WATERSHED , GEORGIA 


Soil  Group 

F 

resent 

Hv  dr o logic 

Condi ti 

Texture 

Good 

Medium 

Poor 

Fine  sandv  loams 

•j 

66,0  sand 
24%  silt 
10%  clay 

1,121 

9,039 

24,873 

Sandy  loams 

75%  send 
15%  silt 
10%  clay 

7,202 

50,063 

159,706 

Clay  loams  and  clays 

4-6%  sand 
24%  silt 
50%  clay 

— 

72,597 

Silt  loams  and  silty 
clay  loams 

22%  sand 
58%  silt 
20%  clay 

43 

343 

1,391 

Clay  loams 

45%  sand 
31%  silt 
24%  clay 

311 

2,487 

9,949 

Total  all  groups 

8,677 

69,237 

263 ,596 

percentages 

5 

20 

77 

^„.C  'OS  j 
v o o a 1 

S 5,03  3 


225  ,051 


,597 


1,782 


,747 


34-7,210 


100 


Table  A- 5 


WOODLAND  ARIAS 


LITTLE  RIVER  VATERSHLL,  3.0. 


S oi  1 Gr  oup 

Texture 

Present 

Hydrologic 

Condition 

(.lores  ) 

i 

Good 

Medium 

Poor 

_ v>  _/  %L  JL 

Fine  sandy  loans 

6^0 

sand 

650 

1,324 

5 , 946 

7,928 

24< 

silt 

104 

clay 

Sandy  loams 

75% 

sand 

; 

15% 

silt 

2,347 

4,722 

21,208 

28,277 

j 

10% 

clay 

i 

Clay  loams  and  clays 

15% 

s and 

— — 

— — 

22,019 

22,019 

24^ 

silt 

i 

i 

50% 

clay 

i 

Silt  loans  anti  silty 

22% 

sand 

37 

73 

824 

754 

1 

clay  loams 

rzo  & 
O u/c 

silt 

i 

i 

20/o 

clay 

i 

} 

Clay  loams 

15% 

sand 

331 

361 

b ,620 

6 ,612 

i 

1 

51% 

silt 

i 

21% 

clay 

i 

j 

Total  all  groups 

3,373 

6 ,780 

55,417 

65,570 

j 

Percentages 

5 

10' 

85 

100 
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LAND  AND  WATER  ECONO! A’ 


Area  and  Population 

Of  the  45  counties  in  the  watershed  that  will  be  directly  affected 
by  the  recommended  program,  four  are  in  North  Carolina,  14  in  South 
Carolina,  and  27  in  Georgia.  Ten  of  the  Georgia  and  two  of  the 
South  Carolina  counties  lie  entirely  within  the  Savannah  River  Water- 
shed. All  four  North  Carolina,  12  of  the  South  Carolina,  and  17  of 
the  Georgia  counties  are  only  partially  within  the  watershed. 

ihe  total  land  area  of  the  watershed  is  approximately  6,770,550 
acres,  or  10,579  square  miles.  Approximately  640,000  people  were 
living  in  the  watershed  at  the  time  of  the  1940  census- -'5 ,000  in 
Forth  Carolina,  245,000  in  South  Carolina,  and  392.000  in  Georgia. 

The  larger  population  in  Georgia  is  due  primarily  to  the  concentra- 
tion of  people  in  Savannah  and  Augusta,  the  two  largest  cities  in 
the  water  shea.-  On  a proportionate  basis.  North  Carolina,  has  two 

;hod  area  arid  one  percent  of  the  popula- 
> percent  of  the  botal  area  and  38  per- 
.le  Georgia  has  55  oercer.t  of  the  total 


In  1S40  approximately  64  percent,  of  tho  population  (409,600)  was 
rural.  A_t  tho  t‘  ire  of  the  1945  Census  of  Agriculture-  , 205,600  - 
people  lived  on  farms , There  was  an  increase  of  about  12  percent 
in  the  total  population  of  the  watershed  between  1930  and  1940. 

In  the  meantime.,  tan  relation  between  rural  end  urban  populations 
change!  from  32  percent  urban  in  1930  to  36  percent  urban  in  1940. 

Two  urban  ■:  outers  had  populations  exceeding  50,000  people  in  1940. 
They  arc  Savo.nnali  end  Augusta , Georgia,  with  populations  of  approxi- 
mately 95,000  and  66,000,  respectively.  Noth  of  ;resc  cities  are  in 
tho  Coastal  Plain  area  and  both  of  tnem  are  on  the  main  stem  of  the 
Savannah  River.  The  savannah  River  was  the  main  inland  artery  of 
commerce  of  the  watershed  during  early  settlement,  thus  establishing 
Savannah  and  Augusta  as  the  two  oldest  urban  centers. 


perce 

nt  Ox' 

ti j.e  tetai 

WCt' 

tion; 

South 

Carolina 

V>  . q 

iiub 

cent 

O"  she 

copula  t:. 

on.  ■' 

areu 

er  a 61 

tor  sen1. 

of  t; 

Tho  density  of  popul action  in  other  ports  of  tho  watershed  away  from 
the  meg  or  streams  has  increased  rapidly  in  recent  years.  Anderson 
and  Greenwood , South  Carolina,  with  a 1940  population  of  approxi- 
mately ]9,400  and  13,000  people,  respectively,  arc  still  the  only 
large  urban  centers  not  located  on  tho  main  stream.  Greenwood, 

South  Carolina,  is  not  completely  within  the  watershed.  Three  other 
urban  centers,  Bib art on  and  fcccoa,  Georgia,  and  Aiken , South  Caro- 
lina, are  in  tho  5,000  to  10,000  population  group,  and  nine  others 
aro  in  tho  2,500  bo  5,000  class. 


2 


A gr i cultural  Re s o vr  o o s 


Agriculture  accounts  for  the  major  portion  of  the  oocupa’J  o.-irJ  ac- 
tivity , with  cotton  still  the  pi* e<3 ominat  ing  cosh  crop  foe  tn-  a:- era 
ac  a i’,hcleo  'Hug  t.c-  the  vide  variations  in  topography  , ser  in  ar a 
dims  to  y and  the  corresponding  differences  in  types  and  ?yc  i.n 
of  -harming  the  throe  following  taajor  are  an  arc  considered  so.  rr-at  1 y0 

Mountain- foothills  Ar ^a 


Approximately  &11..470  acres  (over  1,424  square 
Mount  a an- foothill,  s *reaf  About  40 1.000  acres, 
in  farms < the  greater  portion  of  the  non- tarn 
private  non*  farm  moodlord* 


miles)  ere  in  too 
or  a 4 per  cony  .>:•  e 
lan-i  is  public  and 


The  farms  in  the  Mountain  part  of  this  ares  are  rough  r,rl  averuve 
about  dO  acres  per  farm,*  About  60  percent  of  the  cverr go  farm  is 
in  farm  wo oo Lend,  it  percent  m r ow  crops,,  14  percent'  in  hay  end 


pasture,  our 


or  v 


,ent  in  ether 


.air 


.;rc.  ps 


n ...  d c i t’t  p eru on t i > 


idl  e cr  abandoned  lard-,  j?hs3o  farm--  ve  pi  ir.cipail^  owoi  -open 


subsistence  boys * vr  ll.\  fr  art  ?.nd  vegetal*!- 
livesto ck  and  poultry  providing  .som  cash 


ip'-md  * 
mo  erne ; 


miali  amount  of 


The  far  n/iyr  crop  in  this  part  of  tnc  area  in  o-mer  of  gross 
vain..;  ac  1947  prices  -o.ro  corn , rogctabX o ci  opr  (inc3  uding  ho  ne  use),, 
hay  crops,  and  fr  .lin  crops  ^principally  appl  s* ) j he  cotton  is  grown* 
Corn  ac-' cunts  f or  over  4:0  per  corn,  of  the  gross  value  of  all  crops  • 
Most  of  tnc  corf  l-.:-  produced  ir  the  bottom  land  areas  within  the 
flood  plains  of  the  tributary  streams  and  is  subject  cm  flood  df Ull- 
ages * Less  frequent;  flood  damages  occur  here  than  ;n  the  other 
areas  of  the  wo  tar  shod* 


The  farms  in  the  Foothills  part  of  this  area  ev  o rage  about  70  acres 

v ' ® ^ 1 - « -ffl 


am  ore- 


in  sizeo  The  .tour  most  :mpo 
prices  ore  cotton,  corn,  vegetable  oi 
h.av  and  seed  crops*  Cotton  accounts 
total  gross  value  of  a l'.1  crops,  and  o 
20  percent*  Corn  is  the  principal  r 
of  this  part  oi  tie  area,  but  duo  to 
of  bottom  land,  most  of  th.»  s crop  is 
cent  of  the  farm  lend  in  the  Foothill! 
area  is  in1  roods,,  20  percent  in  (.  lean 

percent  in  hay  and  .x.stur e : eight  pel  cent  in  other  annual  crops,  and. 
about  1.2  percent  is  idle  ov  abandonod  lands  Small  grains  assume  more 
importance  here  than  in  the  Mountains© 


pc  das  el  on  gross  vai  ue  at  194-7 
Dos  (including  home  rs:f'r  and 
for  about  4C  x.rc  :nt  of  the 
orr.  ••.ccov.r.ut.  fur  ar.  additional 
op  grown  in  the  flood  pit  ins 
the  oompo r at i vo  1 y limited  areas 
grown  on  upland*  Over  45  per- 
s part  of  the  Mountain-Foothills 
cultivate i row  crops,  nearly  15 

, f.ru- 


Pi e umont  Pla tea u 


The  Piedmont  Plateau  embraces  the  largest  portion 
the  Savannah  River  Watershed#  This  area  includes 
( o ver  5 , 5 3 7 s qu ar  e mi 1 e s ) o f wh i c h 2,430,2  2 0 a c r e s 
in  farms  0 


(52  percent)  of 

o , c 4 o , 9 u 0 a c r e s 

< *> 


(69  percent) 


r >i  ,-  j 


' 


The  average  size  farm  is  about  86  acres,  of  which  40  percent  is 
in  woods,  20  percent  in  clean  cultivated  row  crops,  17  percent 
in  pasture  and  hay  crops,  12  percent  in  small  grains,  and  11  per- 
cent is  idle  and  abandoned  land.  The  cultivated  land  ranges  fro:  i 
poor  jo  excellent  for  crop  production. 

Cotton  is  by  far  the  most  important  cash  crop  in  the  area.  At  the 
1947  price  level  and  based  on  gross  value,  the  four  most  important 
crops  in  this  area  are  cotton,  snail  grain,  corn,  and.  hay  and  seed 
crops.  Cotton  accounts  for  66  percent  of  the  total  gross  value  of 
all  crops,  small  grain  accounts  for  an  additional  14  percent,  and 
corn  for  11  percent  a total  of  ovor  30  percent  for  cotton  and 
grain  crops.  Livestock  is  becoming  important  in  this  area,  with 
the  trend  indicating  more  importance  in  the  future.  Son©  of  the 
grain  produced  in  this  area  is  now  marketed  through  livestock. 

Row  crops  in  the  flood  plains  of  this  area  have  been  generally 
abandoned  duo  to  the  flood  hazard  and  to  swamping • Hay  and  pas- 
ture are  predominant  in  the  op on land  flood  plain  areas. 

Coastal  Plain 

The  Coastal  Plain  includes  34  percent  or  approximately  2,313,170 
acres  (over  3,617  square  miles)  of  the  watershed.  Farms  occupy  56 
percent,  or  1,299.  .'10  acres,  of  this  area. 

The  farms  are  relatively  large,  averaging  about  116  acres.  The 
present  major  uses  of  farm  land  in  this  a roc.  are:  43  percent  in 

woods , 31  percent  in  clean  cultivated  row  crops,  nine  percent  in 
hay  and  pasture,  six  percent  in  small  grains,  and  11  percent  in 
idle  and  abandoned  land. 

Cotton  is  the  most  important  cash  crop  in  this  area , representing 
50  percent  of  the  gross  value  of  all  crops,  Peanuts  are  the  next 
largest  cash  crop,  but  represent  only  eight  percent  of  the  total • 

The  four  most  important  crops  in  this  area  based  on  gross  value  at 
1947  prices  are  cotton,  corn,  vegetable  crops  (including  home  uso) , 
and  peanuts  » This  area  is  deficient  in  the  acreage  of  winter  legumes 
grown  for  soil  building  and  in  tho  uso  of  other  close  growing  legume 
crops  in  rotations  with  the  clean  tilled  crops. 

A progressive  livestock  industry  development  has  boon  retarded  in 
some  parts  of  this  area  by  froo  range  conditions.  This  contributes 
to  tho  uso  of  poor  grade  livestock  and  hampers  tho  development  of 
improved  pastures  end  winter  cover  crops. 

Hearly  all  of  tho  flood  plain  land  along  the  tributary  streams  is 
swamped,  with  swamp  hardwoods  tho  principal  product. 
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Industry 


Savannah,  Georgia,  the  largest  city,  is  located  17  miles  from  the 
mouth  of  the  Savannah  fiver..  It  is  important  as  a railroad  and 
commercial  center  as  well  as  a seaport  from  which  cotton,  lumber, 
and  naval  stores  are  exported  in  large  quantities.  The  principal 
industries  are  lumber,  cottonseed  and  peanut  processing,  fertilizer, 
pulp  and  paper  mills,  and  railroad  shops # 

Augusta,  Georgia,  is  the  junction  point  of  several  railroads*  It 
has  been  a textile  manufacturing  center  for  approximately  a century# 
Other  important  industries  include  cotton  warehouses,  cottonseed 
oil  and  peanut  mills,  foundries,  fertilizer  plants,  lumber  mills, 
and  brick  and  tile  plants. 

Textile  mills  are  numerous  throughout  the  Piedmont  Plateau,  but 
the  factories  are  decentraliz ed8  There  are  many  small  mill  towns 
throughout  the  Piedmont  section*  Anderson,  South  Carolina,  is 
the  largest  of  these. , The  city  of  Aiken,  South  Carolina,  located 
in  the  upper  Coastal  Plain,  with  a population  of  6,168  in  1940,  is 
a we  11 -’known  winter  resort. 

Mining  and  quarrying  include  such  minerals  as  kaolin,  fuller !s  earth, 
clay,  granite,  graphite  and  some  gold, 

Far n Own er shin 


In  1945,  46  percent  of  the  farm  operators  were  owners#  Farm  owner- 
ship is  increasing;.  The  percentage  of  operators  owning  farms  in- 
creased over  five  percent  between  1940  and  19450 

Farm  tenancy  varies  widely  from  one  area  of  the  watershed  to  another# 
In  1945  tenancy  in  the  Mountain  part  of  the  Mountain- Foothills  area 
was  less  than  22  percent  while  the  gi eatest  tenancy  (over  59  per- 
cent) occurred  in  the  Piedmont  Plateau..  The  average  tenancy  for  the 
Coastal  Plain  area  was  about  55  -percent#!  The  general  decrease  in 
tenancy  from  1940  to  1945  occurred  in  all  the  aroas„  The  decrease 
was  greatest  in  the  Mountain-Foothills  areao  The  decrease  in  tenancy 
in  the  Coastal  Plain  area  was  less  than  in  the  other  areas 0 

Woodland  Ownership 

Woodland  ownership  was  considered  in  developing  the  woodland  phase  of 
the  remedial  program  for  flood  control  purposes.  Publicly  owned  wood- 
lands total  431,354  acres#  The  summary  contained  in  the  section  deal- 
ing with  public  land  areas  gives  a more  detailed  breakdown  of  this 
acreage0  The  privately  owned  woodlands  consist  of  3,631,500  acres 
of  farm  and  non-farm  woodlands. 


Public  Land  Areas 
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Several  parcels  of  land  ' (total  of  495,378  acres)  are  publicly  owned* 
Most  of  these  are  woodland.  The  following  summary  shows  the  type  of 
public  ownership  and  the  area  in  woodland. 

Public  Land  Areas,  Savannah  River  Yfat.ershed 

National  Other  County 

Forest  Federal  and  State  Total 

--------  -Acres  -------- 

1/ 

391,290  95,748  - 8,340  495,378 

391,290  61,724  8,340  461,354 

State  and  County  Lands 

Alexander  H,  Stephens  Memorial  Fark  in  Taliaferro  County,  Georgia, 
consists  of  1,175  acres  of  which  238  acres  are  within  the  city 
limits  of  Cr.awfor dville,  Georgia,  Oconee  State  Park  in  Oconee  County, 
South  Carolina,  consists  of  1,165  acres  in  the  northern  part  of  the 
watershed  near  the  North  Carolina  state  line, 

An.estimated  4,000  acres  of  tax  delinquent  lands  in  the  Fall  Line 
Hills  of  A.iken  County,  South  Carolina,  have  reverted  to  the  state. 
About  bwo-thirds  of  this  area  is  in  the  Savannah  River  Watershed, 
but  is  not  in  contiguous  tracts.  The  small  isolated  areas  affect 
the  possibility  of  utilizing  these  areas  as  State  Parks, 

Federal  Lands 

Of  the  1,034,911  acres  within  the  boundaries  of  national  forests  in 
the  watershed,  an  estimated  391,290  acres  have  been  aco^uired.  This 
includes  a large  proportion  of  the  watershed  lands  contributing  to 
the  important  hydroelectric  developments  in  the  Mountain  region. 
Managed  primarily  for  watershed  protection  and  timber  production, 
these  lands  have  been  highly  effective  in  preventing  sedimentation 
and  in  regulating  streamflow.  Similar,  though  perhaps  less  obvious, 
services  have  been  performed  by  the  more  recently  acquired  lands  in 
the  Piedmont  region, 

A land  utilization  project  consisting  of  27,441  acres  in  parts  of 
Anderson,  Pickens,  and  Oconee  Counties,  South  Carolina,  is  leased  to 
Clemson  College,  This  lease  began  in  1938  and  is  to  continue  for 
95  years. 

Camp  Gordon,  an  Army  camp  in  Richmond  County,  Georgia,  is  entirely 
within  the  watershed.  It  contains  55,652  acres,  mostly  wooded. 


Total  land  area 
Forested  area 


V Other  Federal  includes  the  Land  Utilization  Project  (27,441 
acres)  leased  to  Clemson  College, 
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Tho  Savannah  River  National  Wildlife  Refuge,  12,655  acres  of  mostly 
marsh  lands,  is  located  in  Chatham  County,  Georgia,  and  Jasper 
County,  South  Carolina,  and  lies  within  the  watershed* 

Legislative  Factors 

The  states  of  Georgia,  North  Carolina^  and  South  Carolina  have 
enacted  legislation  enabling  the  organization  of  soil  conservation 
districts*  Districts  Were  actively  operating  throughout  the  entire 
drainage  basin  in  1949  except  for  a small  portion  of  Towns  County  in 
Georgia,  and  small  portions  of  Transylvania,  Jackson,  and  Clay 
Counties  in  North  Ca.rolina,  Rirmers  in  part  of  the  area  not  in 
organized  soil  conservation  districts  have  submitted  petitions  for 
the  organization  of  districts. 

The  states  of  Georgia,  North  Carolina,  and  South  Carolina  also  have 
laws  for  the  organization  of  drainage  districts.  There  are  about  25 
drainage  enterprises  in  tho  Savannah  River  Watershed  in  South  Caro- 
lina end  Georgia*.  These  districts  are  concentrated  in  the  Piedmont 
Plateau,  These  works  of  improvement  represent  a capital  investment 
of  approximately  $1,000,000,  and  affect  an  area  of  some  68,000  acres. 

The  majority  of  these  districts  have  been  inactive  during  recent  years. 
The  experience  in  the  flood  control  operation  program  is  that  tho  in- 
stallation of  channel  improvement  for  flood  control  stimulates  renewed 
interest  in  drainage, 

Tho  Weeks  Act  of  1911  and  the  Clarke— lie Nary  Act  of  1924  provide  for 
Federal  acquisition  for  watershed  protection  or  timber  production  pro- 
vided the  states  consent  to  such  acquisition.  The  states  of  Georgia, 
North  Carolina,  and  South  Carolina  have  passed  enabling  acts  consent- 
ing to  Federal  acquisition.^^  However , the  Flood  Control  Act  of  1944 
requires  specific  state  enabling  legislation  for  acquisition  of  lands 
for  flood  control  purposes.  Need  for  such  legislation  has  not  developed 
as  yet  in  these  states. 

The  Fulmer  Act  of  1935  provided  for  state  ownership  of  forest  lands  ac- 
quired with  Federal  funds*  However,  no  funds  have  ever  been  appropri- 
ated by  Congress  for  this  purpose,  and  the  Act  is  gencre.lly  regarded 
as  obsolete. 

Procedures  are  established  in  Georgia,  North  Carolina,  and  South  Caro- 
lina for  acquiring  title  to  tax  delinquent  lands  by  counties  that  may 
in  turn  transfer  such  lands  that  the  Department  of  Conservation  and 
Development  deems  useful  in  establishing  state  forests. 

The  Clarke-McNary  Act  of  1924  provides  for  Federal-State  cooperation 
on  a fund  matching  basis  in  forest  fire  control  and  tree  planting* 

TT  Purchase  in  Georgia  is  limited  to  the  f o 1 i'owi rig'  c ouht i os  • All 
those  counties  in  the  northern  and  central  portions  of  tho  state 
south  to  and  including  the  following  counties;  Stewart,  vrebster, 

Marion,  Taylor, . Upson,  Monroe,  Jones,  Putnam,  Greene,  Taliaferro, 
Wilkes,  Jasper,  .Libert,  Warren,  Hancock,  Oglothorpe,  Dodge, Tre  utlon, 
Laurens,  Butts,  and  Richmond,  end  in  the  Okcfonokcc  Swamp,  In  South 

Carolina,  enabling  legislation  was  amended  in  1948  to  limit  national 
forest  acquisition  to  lands  within  the  boundaries  of  existing  national- 
forest  units,  and,  insofar  as  practical,  to  lands  unsuited  or  little 
suited  for  agriculture. 
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The  Norris-Doxey  Farm  Forestry  Act  of  1937  provides  for  Federal 
contributions  to  the  states  for  technical  assistance  to  small 
owners  in  woodland  management,  including  advice  and  guidance  in 
the  planting  and  silvicultural  treatment,  woodland  protection; 
and  the  harvesting,  utilization,  and  marketing  of  forest  products. 
These  and  related  services  to  forest  owners  and  operators  will 
be  provided  under  recently  enacted  legislation  (Public  Law  729, 

81st  Congress,  2nd  Session)  which  supersedes  the  Norris-Doxey 
Act,  effective  June  30,  1951. 

The  states  of  Georgia,  North  Carolina,  and  South  Carolina  are 
actively  cooperating  with  the  Federal  Government  in  the  activities 
authorized  by  the  above  mentioned  laws#  This  cooperation  assures 
an  excellent  basis  for  expediting  the  application  of  any  authorized 
watershed  treatment  program. 
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PROCEDURES  FOR  CALCULATING  FLOOD  REDUCTIONS 


Hydrologic  investigation a woro  conducted  to  do tor  nine  flood  reduc- 
tions which  night  bo  expected  as  a result  of  the  recommended  program* 
To  simplify  the  determination  of  present  ana  future  damages  and  bene- 
fits which  would  accrue  from  Hi  o program,  the  evaluation  was  ur.  ior- 
taken  on  (a)  tributaries  and  (b)  reaches  of  the  main  stream  of  the 
Savannah  River  system . Procedures  followed  in  connection  with  this 
phaso  of  tho  survey  arc  discussed  in  that  or  dor  * 

Basic  data,  computations,  analyses,  and  detailed  information  used  in 
developing  the  hydrology  appendix  arc  available  in  tho  files  of  the 
Soil  Conservation  Service  Washington  office  or  the  Southeastern 
Regional  office. 

TRIBUTARIES 

The  Savannah  River  drainage  area  was  divided  into  Physical  Land  Units 
which,  under  similar  cover  and  treatment,  produce  fairly  uniform  run- 
off, sediment,  and  deterioration  of  soil  resources.  Sample  tribu- 
taries wore  selected  to  represent  these  physical  Land  Units . The 
location  of  the  physical  Land  Units  and  of  tho  sample  stream  drainage 
areas  selected  to  represent  each  is  shown  in  Figure  0-1. 

Two  sample  tributaries  were  selected  for  the  piedmont  Plateau  Physical 
Land  Unit  because  it  is  tho  largest  and  most  important  of  the  Physical 
Land  Units,  and  because  no  single  sample  could  bo  found  which  scorned 
to  adequately  represent  the  whole  land  unit. 

A sample  tributary  was  selected  for  the  Coastal  Plain  physical  Lend 
Unite  Field  investigations  revealed  that  damagos  in  the  flood  plain 
of  tho  selected  sample  tributary  woro  not  significant.  Consequently, 
hydrological  investigations  woro  not  mado  cn  the  Coastal  Plain  sample 
tributary* 

Description  of  Sample  Tributaries 


1.  Koowoo  River  above  tho  gage  near  Nowry,  South  Carolina,  was  se- 
lected to  represent  the  tributaries  in  tho  Mountain- Foot hi 11s  Physical 
Land  Unit • The  drainage  area  contains  <55  square  miles  and  is  roughly 
rectangular  in  shape  (28  miles  long  and  16  miles  wide)  with  tho  gage 
located  near  the  southeast  corner*  Tho  watershed  lies  from  about  600 
feet  to  about  2,000  foot  above  sea  level*  Tho  greater  part  is  abovo 
1,000  feet;  tho  stream  profile  itself  goes  to  over  1,300  feet  above 
soa  level  near  the  headwaters.  Tho  lower  third  of  the  stream  has  an. 
average  slope  of  about  5 feet  per  mile,  the  middle  third  about  20  foot 
por  mile,  and  the  upper  roaches  average  from  40  foot  per  mile  in  thoir 
lower  portions  to  much  steeper  on  some  of  the  upper  tributaries . 
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Tho  gago  it  so  If  is  located  in  the  Piedmont  Plateau,  but  all  except 
a negligible  part  of  the  watershed  lies  in  the  Mountain-Foothills 
Physical  Land  Unit.  The  topography  is  moderately  rough,  correspond- 
ing to  the  usual  topography  of  tho  Mountain -Foothill s . Tho  drainage 
pattern  is  approximately  fanshaped.  Little  River,  Oconee  County,  a 
large  tribute ry  entering  tho  Koowoo  about,  one  mile  above  th:  » 

is  of  .similar  shape. 

2.  Broad  River  above  the  gage  near  Boll,  Georgia,  was  selectee  as 
ono  of  the  tributaries  to  represent  tho  Piedmont  Plateau  Physical 
Land  Unit.  This  is  a large  sample  tributary,  the  drainage  ar 
above  tho  gage  containing  1,420  square  miles.  It  is  an  irregular 
rectangle,  about  60  miles  long  and  with  an  average  width  of  about 
2 4 miles. 

Tho  watershed  lies  from  about  550  foot  above  sea  level  (at  tho  gage) 
to  about  1,500  foot  for  the  upper  reaches.  The  greater  part  is  be- 
low 1,000  foot,  ho we vo r - the  portion  above  1,000  feet  elevation 
being  mostly  in  the  upper  reaches,  with  a "foothill"  type  of  topog- 
raphy. The  lower  third  of  the  stream  has  an  average  slope  of  about 
2.5  feet  per  miic;  the  middle  portion  a slope  of  about  6 feet  per 
mile,  while  the  headwater  roaches  have  slope  somewhat  greater  than 
this;  on  a few  tributaries,  considerably  greater. 

Tho  stream  runs  irregularly  tho  length  of  the  rectangular  drainage 
area,  with  tributaries  on  each  side,  but  tho  longer  ones  ell  enter- 
ing from  tho  southwest.  The  drainage  pat torn  is  approximately  fan- 
shaped  on  the  upper  -'3D  per  con  t c.f  the  drainage  area,  above  the  point 
whore  tho  Hudson  River  and  several  other  streams  go in  to  form  the 
main  Broad  River.  Below  this  point  the  tributaries  enter  at  widely 
s o pa  rate  d po int  s . 

The  Broad  River  sample  tributary  was  used  ir  the  analysis  to  repre- 
sent tho  larger  tributaries  of  tho  Piedmont  Plateau,  while  the 
smaller  tributaries  were  represented  by  the  Little  River  (.South 
Carolina)  sample  tributary. 

5.  Little  River  above  the  gago  near  Mount  Carmel,  -South  Carolina, 
was  solcctod  as  tho  other  sample  tributary  to  represent  the  Piedmont 
Plateau.  Tho  drainage  area  contains  217  square  miles  and  is  rcughly 
oval  in  shape  (50  miles  long  by  about  10  miles  at  the  widest  part) 
with  tho  gage  at  tbo  southern  end.  Tho  watershed  lies  from,  about 
330  feet  (at  the  gage)  to  about  9C0  foot  above  sea  level,  the  average 
elevation  of  the  greater  portion  being  about  600  foot.  The  lower 
half  of  the  stream  hen  an  average  slope  of  about  7 feet  per  milo j 
above  this  the  average  slope  is  about  13  feet  per  mile  until  tho 
headwaters  are  reached,  where  the  slope  is  greater  cn  most  of  the 
tributaric s . 

The  stream  runs  approximately  through  the  middle  of  tho  drainage 
area  for  its  whole  length.  The  tributaries  entering  it  are  compara- 
tively small  and  are  of  about  equal  length  and  number  on  each  side. 


) 


' 


..  : 

• . 

. 

■ 

, V 


Ava liability  c f Fro  cl  a it at ion  and  Stream- Flow  Data 

Ro cords  of  drily  rainfall  from  standard  U.  S.  Weather  Bureau  dooth- 
of -pro  cipitat i on  gages  wore  reasonably  plentiful  over  the  watei  ivd 
and  in  the  immediately  adjacent  areas  . Some  of  those  wore  cf  long 
duration.  Athens,  Georgia,  and  Gainesville,  Georgia,  have  records 
of  70  years  or  over.  Stations  used  in  the  analysis  of  the  sae.pl 
tributaries  and  having  50  or  more  years  of  record  aro  Highl;  ndv. , 

ITorth  Carolina,  Anderson,  South  Carolina,  Calhoun  Falls,  South 
Carolina,  Clems on  College,  South  Carolina,  Carlton  Bridge,  Georgia , 
Clay 1 01.,  Georgia,  Tcccoa,  Georgia,  and  Washington , Georgia.  "lulhalla. 
South  Carolina,  had  48  years.  The  n Horton  “’Chios  son”  weights  for  each 
of  the  sample  tributaries,  for  as  long  a period  as  required  for  the 
analysis,  aro  shown  in  Table  C~l.  The  periods  of  record  of  the  rain 
gage  stations  within  or  close  to  the  wa tor  shed,  starting  with  the  year 
1926,  aro  shown  in  Figure  C-2« 

Rainfall  intcnsity-cf -pro c ip it at ion  records  wore  available  at  sono 
Weather  Bureau  recording  stations  in  the  watershed.  However,  records 
for  Atlanta,  Georgia,  have  been  analyzed  for  use  in  previous  surveys 
and  these  wore  used  where  intensitv  records  wore  needed,  as  Atlanta 
is  reasonably  near  the  watershed  and  is  in  the  same  gen  r al  climatic 
area.  (Joe  ^Development  cf  Infiltration  Data.'') 

Stream-flow  records  were  reasonably  numerous  both  on  the  main  streams 
and  on  the  tributaries.  Records  on  the  selected  sample  tributaries 
wore  oi:  sufficient  duration  to  us o without  requiring  extension  by  the 
use  cf  data  g a th  c r e G f r o m oth  or  st  r o a ms  . 

Outline  of  the  Procedure  for  Evaluating  the  Recommended  Prog  ran; 

The  major  phases  of  the  procedure  used  to  evaluate  the  effect  of  the 
recommended  program  on  each  sample  tributary  and  to  expand  those  data 
to  the  Physical  lend  Units  aro  briefly  outlined  t low. 

1.  Rainfall  F versus  runoff  Y relations  wore  developed  for  each 
sample  tributary  using  actual  stream-flow  and  precipitation,  records. 

2.  An  evaluation  sorics  of  floods  was  developed  for  each  sample 
tributary. 

3.  Infiltration  data  used  in  this  survey  wore  derived  by  a simpli- 
fied formula  method.  Local  soil,  cover,  and  hydrologic  conditions 
wore  taken  into  account  by  the  use  of  special  coefficients  in  a gen- 
eral formula.  The  major  steps  used  in  the  application  of  the  formula 
aro  * 

a.  An  analysis  was  used  of  the  best  available  rainfall 
record  from  a recording  gage-  (intensity  of  precipi- 
tation data)  typical  sc  far  as  possible  of  the  whole 
watershed.  This  included  computing  various  charac- 
teristics of  a group  of  average  ’’design”  storms  from 
lo50  inches  to  6*00  inches  total  precipitation. 


) 


) 
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"bo  The  soils  in  tho  watershed  wero  classified  as  to 
texture  and  the  area  of  each  determined  by  Physi- 
cal Lend  Units . 

c.  Cover  conditions  were  classified  in  accordance 

with  the  classification  sot  up  by  tho  coefficients 
used  in  the  formulae  This  in  combination  with  the 
soil  classification  of  (b)  gives  tho  ovaluat ion 
classes  used  in  this  phase  of  the  investigation  o 

d6  Tho  area  of  each  evaluation  class  in  each  sample- 
tributary  was  determined  and  listed.  This  was 
done  for  both  present  conditions  and  future  con- 
ditions (after  land  treatment  measures  have  been 
applied ) « 

o.  lm  index  (@)  was  com. pat od  for  cadi  evaluation  class 
in  each  sample  tributary  using  the  infiltration  for- 
mula and  tho  average  rainfall  versus  runoff  relation 
of  1 above c Tints  index  (S).  measured  in  inches  per 
hour,  indicates  the  infiltration  rate  and  was  adjusted 
to  conform  with  the  measured  P versus  Y relation. 

f.  using  th  iso  values  of  9 and  tho  areas  of  each  evalua- 
tion class  (both  present  and  future),  computed  storm 
runoffs  { P0 ) wore  determined  for  each  evaluation 
class  and  for  tho  whole  sample  tributary  for  each  of 
tho  avc  r ns  c s to  r ms  . This  gavo  Pri  xr  3 r s u s P rob  at  io  ns 
for  the  sample  tributary  for  both  present  and  future. 

4c  Studios  wore  made  of  all  floods  in  tho  evaluation  series  to  deter- 
mine tho  reduction  in  peak  flows  that  would  result  in  the  Mountain- 
Foothills  and  Piedmont  Plateau  Physical  Land  Units  from  channel  im- 
provements 0 

5.  Peak  stagos  for  future  conditions  (after  both  channel  improvement 
and  recommend od  land  use  measures  arc  applied)  were  determined  for  each- 
flood  in  the  evaluation  series.  See  "Effect  of  the  Ro commended  Program 
on  Flood  Reductions o" 

6.  Tho  areas  inundated  by  each  flood;  (l)  under  present  conditions, 
and  (2)  after  channel  improvement  and  land  treatment  measures  cozribinod, 
wore  determined  from  the  peak  stagos  of  5 abovo.  With  this  information, 
it  was  possible  to  estimate  the  flood  damagos  over  the  period  covered 
by  tho  evaluation  series  of  floods. 

Each  of  tho  above-listed  steps  is  explained  more  fully  in  the  following 
sc  ctions  . 

.. 


> 


PRESENT  STORM  DISCHARGE 
Rainfall  versus  Runof f Relations 

Rainfall  versus  runoff  relations  wore  developed  for  each  sample  tribe- 
tary  using  available  stream-f low  and  procipitation  data,  Eof;  of 
re.  inf  ell  (P)  over  the  watershed  was  computed  using  the  Eortorv-Thies  son 
method  of  distributing  recorded  precipitation,  (See  Table  C-I  . >r  the 
weights  usod  for  each  sample  tributary,)  Total  discharge  was  computed 
using  the  discharge  hydro-graphs  for  the  storm  per  iocs , plotted  a rom 
stream-f 3 ow  data.  Ground— waic or  infl-ow  into  the  st r jaxi  v...s  g.  g t e x i-  * j.j .to • 1 
by  a simplified  method  based  on  the  ground-water  depletion  curve.  Total 
dis  charge  during  the  storm  period  loss  ground -water  inf' low  gavo  tno 
"storm  dis  char  go"  (Y),  These  computations  wore  made  for  each  storm 
occurring  in  the  evaluation  series.  The  results  wore  plottoo.  an.'..,  «n 
average  p versus  Y curve  was  derived  for  each  sample  tributary,  Season- 
al curves  were  not  usod,  one  curvo  only  being  drawn  for  each  sample. 

Past  experience  with  a seasonal  breakdown  in  adjacoi  t wafers  nods  has 
not  boon  satisfactory.  Seasonal  differences  in  the  P versus  Y relation 
do  anpear,  but  they  are  neither  largo  enough  nor  consistent  enough  to 
'bo  useful. 

Average  "Peak  Stage  versus  Discharge"  curves  wore  developed  for  use  in 
determining  the  stage  versus  area  of  inundation  ro  lot  ion#  P -ak  stage 
for  each  significant  storm  was  plotted  against  the  stem  discharge  (Y), 
and  on  average  curve  drawn.  The  average  peak  .-Stage  versus  Dis  charge 
curve  for  conditions  after  channel  improvement  has  boon  made  was  deter- 
mined from,  this  curve  and  from,  the  channel  improvement  studies.  The  p 
versus  Y -rid  peak  Stage  vorsus  Y curves  for  Broad  Diver  sample  tributary 
are  shown  in  Figures  0-3  end  C-4, 

T h o Eval u at  i on  So  r ic  s of  i 1 oo  d s 


Koowoo  River:  The  a ctual  series  of  floods  recorded  at  the-  gage  on 

the  Roe  woo  Rivor  near  No  wry,  South  Carolina,  for  the  7-3/6  year  avail- 
able record  (Doc,  1,  1939,  to  i»opfc0  30,  1947)  was  used,  as  the  evalua- 
tion series  of  flood  events.  During  this  period  of  record,  37  definite 
risos  occur  red.  These  wore  analyzed  for  the  P vorsus  Y relation.  How- 
ever, not  all  of  these  caused  appreciable  out-of-bank  flow,  which  occurs 
at  about  15,0  foot  (gage  reading)  on  the  Koowoo 0 

2,  Broad  Rivor ; The  actual  series  of  floods  for  the  16-year  period 
of  record  at  the  gage  on  Broad  River  near  Bell,  Georgia,  was  usod  as 
the  evaluation  series  of  flood  o vents • This  period  of  record  covered 
the  periods  from  November  1926  to  July  1932  and  August  1937  to  October 
1947,  While  interrupted  during  the  years  from  August  1932  to  July  1937, 
the  record  gives  a good  representation  of  average  conditions,  ’It  in- 
cludes the  greet  floods  of  August  1928,  March  1929,  September  1929, 
October  1929  (the  maximum  of  record)  and  August  1940,  It  also  includes 
the  extreme  drought  years  1930  and  1931,  besides  a reasonable  number  of 
years  with  precipitation  below  no  real.  For  use  in  the  F versus  Y rela- 
tion, 93.  storms  were  analyzed,  of  which  less  them  half  had  peaks  appre- 
ciably above  the  15-foot  stage  which  causes  inundation.  Table  0-2 
lists  the  rises  causing  inundation  and  flood  damages. 
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3.  Little  River  (South  Carolina):  The  actual  series  of  floods  re- 
cordeT~at~the'~7p^  River  (South  Carolina)  near  fount 

Carmel,  South  Carolina,  for  the  7-3/4  year  available  record  (Janu- 
ary 1,  1940,  to  September  SO,  1947)  was  used  as  the  evaluation  series 
of  flood  events.  During  this  period  of  record,  46  definite  rises 
occurred  which  were  analyzed  for  the  P versus  Y relation.  Only  28  of 
these  reached  a peak  of  10,0  feet,  while  appreciable  inundat: o begins 
at  about  an  11-foot  stage. 

Development  of  Infiltration  Data 

The  Infiltration  Formula  - Infiltration  data  from  the  entire  United 
StateT’Txa- v e ~ 'be e n e olTe’cte d and  analyzed  by  the  Soil  Conservation  Ser- 
vice Washington  office.  The  result  has  been  condensed  into  an  empiri- 
cal formula  (in  two  parts)  which  simplifies  the  application  of  the 
data  to  actual  cases.  The  formula  is: 

S s C i ,178 -r  (S  ~k)  j - , 17 8 , when  S © k b ,20, 

© - C »*  ,304  t (S  k)  1 - ,604,  when  3 1 k < ,20, 

The  symbols  have  the  following  meanings. 

The  coefficient  S was  introduced  into  the  formula  to  measure  the  effect 
of  soil  on  tho  infiltration  rate  by  using  the  soil  toxturo , (See  Soil 
01 a s s if i cation* ) 

The  coefficient  C,  introduced  into  the  formula  to  measure  the  effect 
of  cover  conditions  on  tho  runoff,  is  described  with  a listing  of 
values  under  the  heading:  Cover  Conditions;  Evaluation  Classes, 

The  watershed  coefficient  ( correction  factor)  k and  the  index  © are 
explained  under  the  heading:  Computation  of  tho  Index  ©, 


The  factor  k was  determined  by  a trial  and  error  piocess.  Its  purpose 
is  to  adjust  the  computed  runoff  so  that  it  ccuals  measured  runoff  for 
present  watershed  conditions.  The  values  of  G,  for  each  evaluation 
class,  were  computed  using  the  value  oi.  k and  the  corresponding  values 
of  C and  Sc  Those  computations  wore  ms  do  for  pro  sent  conditions,  and 
it  was  then  assumed  that  she  watershed  factor  k would  remain  the  seme 
in  the  future,  after  the  land,  treatment  measures  have  been  applied. 

In  tho  sections  immediately  following,  methodology  applicable  to  this 
survey  gives  an  indication  of  the  computations  required  before  tho  for- 
mula itself  can  bo  applied, 

Analysis  of  Intensity  of'  Precipitation  Records  - As  mentioned  under 
n Availability  of  Precipitation  and  Stream-Flow  Data,"  records  for 
Atlanta,  Georgia,  were  used  in  this  survey,  since  Atlanta  is  reasonably 
close  to  tho  watershed  and  has  a climate  typical  of  the  general  Savan- 
nah River  Water shod  climate  in  the  features  required  for  thi s analysis. 
Those  records  for  Atlanta  wero  analyzed  during  tho  Coosa  River  above 
Romo,  Georgia,  survey,  along  with  a simultaneous  10-year  rainfall 
record  for  Chattanooga,  Tennessee,  The  final  "dimensionless  diagrams” 
ro suiting  from  tho  two  analyses  wore  so  nearly  equal  that  they  wore 
combined  into  a composite  diagram,  shown  in  Figure  0-5, 
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In  addition  tc  tho  dime  ns ionic  sc  diagram,  the  analysis  gave  the  re- 
sult: lmav  = 1*60  inches  per  hour  for  F r 1*50  inches-  Lrax  - 2.20  in ./ 
hr,  for  P = 3,50  inches;  = 3. CO  in* /hr,  for  F - 6,00  inches;  with 

intermediate  values  for  other  precipitation  value s. 

From  the  Atlanta  dimon si onlc s s diagram  and  the  Iir:n.x  relation,  in  ■' P0 
curves”  or  "Rainfall  excess  Graphs"  for  each  of  three  design  storms 
wore  computed.  (See  Figure  0-6.) 

Soil  Cl  a s s if  i c at  i on  - /.*  class  if  ic  at  i.  o n o f th  c sc  i 1 s in  t he  wa tor  she  d 
was  mado  with  rospotat  to  texture.  Texture,  for  the:  usage  here,  is 
defined  as  the  relative  proportion  of  the  three  size  groups  (clay, 
silt,  and  sand)  of  Individual  grains  in  the  soil;  those  were  found 
orYginaliy" by  "mechanical  analysis  or  ty  field  determination.  This 
classification  was  made  solely  for  use  in  the  Infiltration  formula 
and  thus  occasionally  grouped  together  soils  which  are  net  similar 
in  other  res  poets.  Since  the  infiltarion  formula  method  was  net  used 
in  tho  Coastal  plain  Physical  Land  Unit,  the  texture  classification 
was  not  made  for  this  area*  (See  Tablo  C-3  for  the  details  including 
areas  within  the  sample  tributaries  and  the  percentages  which  do  fine 
tho  texture . ) 

A value  of  the  coefficient  3 of  the  infiltration  formula  corresponds 
tc  each  set  of  the  three  percentages  which  define  the  texture  of  a 
given  soil.  This  value  3 is  found  by  using  a dri angular  chart. 

Cover  Conditions,  evaluation  Glasses  - A cover  condition  class  if men- 
tion for  hydrologic  use  is  reouirod  for  the  inf  ilt ration  formula . 

This  formula  contains  a cover  coefficient  ("factor  of  cover")  C, 
which  has  various  values  according  to  the  kind  of  cover.  The  cover 
classification  need  not  be  a very  do  tailed  one  for-’  .resent  pur- 

poses; hence  it  groups  together  some  of  the  individual  classes  con- 
tained in  the  classification  used  in  planning  the  land  treatment 
measure  s. 

Tho  values  of  the  "cover  coefficient"  C as  used  in  the  infiltration 
formula,  for  tho  cover  conditions  occurring  in  tho  watershed,  arc 
as  follows: 

VALUE'S  OF  CQvER  CCLFF  ICIik'T  C 


Cover  Description 

1 

C 

~i  ■'  c ♦ e 0 

j — k ,>  .20 

Row  Crop s*  and  hi s cc 1 la no o us 

1.00 

1.00 

Fc-or  Pasture  and  Poor  abandoned 

1.02 

1 .042 

Poor  Woods 

1.04 

1,084 

Gmail  Grain  and  Good  Abandoned 

1.09 

1.185 

Medium  Fast.,  Close  Growing,  Poor  Kudzu 

1.17 

1.360 

Good  Pasture  and  medium  ‘foods 

1.25 

1,541 

Good  Goods  and  Good  Kudzu 

1.36 

1.770 

*Row  Crops  are  in  this  first  (poorest)  class  for  present  conditions. 
For  future  conditions,  vow  Crops  arc  classed  with  Poor  pasture , etc-., 


V 
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as  the  improved  practices  receiver. dec1  in  the  land  treatment  measure 
should  also  increase  the  infiltration  rates  for  land  in  row  crons. 


Each  of  the  seven  cover  types  listed,  for  each  soil  classification, 
gives  an  evaluation  class  corresponding  to  the  ’’soil-cover  complex” 
used  in  tlie~  analysis  o~inf  iltr ation  data. 


Areas  of  Evaluation  Glasses  in  Each  Sample  Tributary 
were ' ciet e rnlnecf  TrTTacF"  sampTe"  t r ib cli  the 


These  e.r  :as 
infiltration 


formula  was  applied  and  to  the  corresponding  physical  land  unit. 
The  areas  were  taken  from  the  tables  used  in  planning  land  treat- 
ment measures  and  regrouped  according  to  the  hydrologic  "evalua- 
tion classes." 


The  stream  discharges  (which  are  known  for  the  period  of  record) 
are  the  discharges  coming  from  the  actual  distribution  of  cover 
conditions  during  this  period.  In  order  to  make  measured  flood 
discharges  and  present  evaluation  class  areas  comparable,  areas 
determined  from  the  sample  tributary  itself  wore  used.  Those  areas 
are  based  on  land  use  practices  witnin  the  last  few  years , but 
field  investigations  show  that  no  extensive  changes  in  general 
land  use  practices  have  occur r 


within  the 
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For  future  conditions  the  determination  of  the  areas  recommended 
for  the  various  lord  use  measures  was  made  directly  on  a physi- 
cal land  use  basis,  Eenco  those  computed  areas  wore  used  for  fu- 
ture conditions  and  scaled  down  by  proportion  to  give  the  corres- 
ponding sample  tributary  future  areas.  If  a sample  tributary 
represented  its  physical  land  unit  exactly  in  all  respects,  the 
present  and  future  areas  found  by  this  procedure  would  bo  exactly 
comparable.  In  practice  there  is  some  lack  of  agreement  but  tho 
sample  tributaries  are  reasonably  representative  and  no  serious 
error  results  from  this  cause. 


Computation  of  the  Index  Q - A value  of  C and  of  8 was  determined 
for  each  evaluation  class,  as  previously  explained*  A series  of 
trial  computations  by  the  infiltration  formula  was  next  made  to 
determine  tho  %atorshod  correction  factor"  k and  the  correspond- 
ing values  of  Q in  each  case.  Trial  computations  wore  continued 
until  the  values  of  Q thus  found  would  give  a storm  runoff  equal 
to  that  actually  obtained  in  tho  precipitation  versus  runoff  in- 
vestigation previously  described. 


Computation  of  Storm  Runoff , Present  and  Future  - It  was  assumed 
that  in  the  fatu.ro  approximately  tho  same  general  hydrologic  and 
climatic  conditions  will  hold  as  at  present,  tho  only  difference 
being  the  areas'  of  each  evaluation  class.  Thus  the  some  k and  © 
values  wore  used  for  both  present  and  future  conditions  and  for  all 
design  storms.  The  watershed  correction  factor  k was  selected  to 
give  tho  same  P versus  Y relation  as  that  obtained  from  the  analyst 
of  the  storm  records.  Thus  the  computed  and  actual  P versus  f 
curves  are  the  same  for  present  conditions.  See  Figure  0-8  and 
Figure  C-7  for  tho  Broad  diver  curves,  present  conditions.  Future 
P versus  ? (or  Y)  curves  were  computed  by  the  infiltration  formula 
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using  the  same  9 values  as  for  the  present,  but  evaluation  class 
areas  for  future  conditions.  800  Figure  C-7  for  the  Broad  River 
s ar.pl c tributary . 

The  use  of  the  infiltration  formula  automatically  makes  the  computed 
P versus  P (or  Y)  relation  for  present  conditions  the  some  as  the 
present  average  P versus  Y relation  obtained  from  the  ana lye*  : of 

the  rainfall-runoff  data.  This  would  also  bo  true  if  the  for  w 

wore  applied  directly  to  a watershed  having  an  appreciable  amount 
of  quiet  return  flow  ( "subsurface  runoff” ) . 

Surface  runoff  is  determined  from  infiltration  data  when  subsurface 
runoff  is  not  present 5 but  if  such  subsurface  runoff  occurs  it  must 
bo  evaluated  independently  before  surface  runoff  can  bo  kxiown. 

Hence  it  was  necessary  to  investigate  whether  appreciable  amounts 
of  quick  return  flow  come  from  any  of  the  tributary  areas  of  the 
watershed.  Quick  return  flow  is  normally  caused  by  the  occurrence 
of  large  areas  of  shallow  profile  soils  in  the  drainage  area,  n 
geological  investigation  showed  that  such  ’’thin”  soils  do  not  oxist 
in  important  amounts  in  the  watershed.  This  indicated  that  quick 
return  flow  was  not  likely  to  oxist  in  appreciable  amounts. 


Results  iron  the  P versus  Y investigation  for  the  sample  tribu- 
taries confirm  the  absence  of  quick  return  flow.  The  table  below 
gives  average  observed  Y values  for  a four-inch  rain  for  various 
tributary  watersheds , Since  the  P versus  Y average  curves  ’.re  ap- 
proximately similar  in  shape  for  streams  in  bhis  locality , she  aver- 
age Y value  for  a single  heavy  r dnfall  is  sufficient  to  give 
c nap : .r  at  i ve  res  a Its. 


STORM  RUNOFF  (Y)  VALTi; 


FOR 


| Tributary 

Physical  Land  Unit 

Y( irch.cs}  for  j 
1'  - 's  .Ok  in.  : 

i 

1 

j Savannah  Rive  r 

i 

[ Keowoe  River 

2 lount  a in-  F 0 c t hi  11s 

1,33 

| Broad  River 

Pi c dmont  p 1 at 0 au 

1.27 

[ Little  River  (s.C.) 

Piedmont  Plateau 

1.72  | 

! 

Pee  Deo  River 

| 

Fi slier  River 

Mount ain-F oot hi 1 1 s 

! 

2.15 

Third  Creek 

Piedmont  plateau 

1.25 

Roanoke  River 

1 

| Upper  Roanoke  River 

Limestone  Valley 

1.65 

1 Bluckwntor  River 

Mountain-F 0 ct hi 11s 

1.33  I 

j Sandy  River 

Pi  c dmont  P 1 a 1 0 a u 

1.60  j 

F^llinr:  River 

1 w 

Piedmont  plateau 

L 

1.25  | 

i 
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Fisher  Iiivcr,  v/ith  Y s 2.15  inches  when  p e 4. CO  inches,  is  known 
to  have  considerable  quick  return  flop/.  The  other  tributaries 
listed  for  the  Pee  boo  River  and  the  Roanoke  River  watersheds 
are  known  to  have  no  appreciable  amounts  of  such  return  flow. 

The  range  of  values  of  Y for  the  Savannah  River  tributaries  falls 
v/i thin  the  rango  of  the  average  tributary  for  similar  streams 
considerably  below  tho  Fisher  River  value.  This  confirms  the  re- 
sult indicated  by  tho  geological  invost i gat ion. 

Future  Storm.  Runoff  from  Wooded  Areas-  Future  acroage  of  medium 
v/oods"  "arid  good  woods  iaay  be  derived  from  various  present  covers* 

It  lias  boa:,  decided  to  claim  as  benefits  from  future  medium  lueds 
and  future  good  woods  only  those  benefits  coning  frai  a 15 -year 
growth,  on  the  average,  except  it  is  assumed  that  existing  good 
v/oods  will  remain  good  woods  of  tho  best  hydrologic  typo.  Thus 
future  good  woods  derived  from  existing  poor  woods  or  existing 
medium  woods  or  from  open  land  of  any  sort  will  not  bo  claimed  as 
good  v/oods  of  tho  best  hydrologic  typo.  Data  exist  which  indicate 
that  in  general  it  takes  more  than  15  years  for  such  woods  to 
reach  tho  best  hydrologic  condition.  Thus  it  is  necessary  to 
separate  future  medium  v/oods  and  future  good  woods  acreage  into 
two  classes  each  before  using  those  acreages  to  obtain  future  es- 
timated runoff.  This  separation  is  made  according  to  tho  follow- 
ing definitions* 

1.  Existing  licdiun  -'cods . For  presont  conditions  this  includes 
all  medium  woods  now  existing*  (in  computing  present  runoff  those 
acreages,  in  each  soil  typo , will  be  riven  tho  infiltration  coeffi- 
cient 6 corresponding  to  tho  highest  hydrologic  type  of  medium  woods  *.) 
For  future  conditions  the  acreage  of  this  class  will  always  bo  taken 
as  zero*  That  is,  tho  conservative  assumption  is  nado  that  all 
"medium  woods"  acreage  after  the  program  is  in  effect  will  have  cono 
from  other  typos  of  present  cover  and  hence  will  not  roach  the  best 
hydrologic  "medium  v/oods"  status  in  15  years* 

2*  ICcvr  medium.  Woods*  Presont  acroagc  is  always  token  as  sore.*  For 
future  conditions  "tliis  cTas's  of  "now"  medium  woods  is  made  up  of  all 
the  acreage  classed  as  "future  medium  woods”  in  tho  spread  sheets  of 
tho  future  program*  From  tho  hydrologic  standpoint  this  class  of 
"now  medium  woods"  is  not  considered  as  good  as  long-established 
medium  woods  would  bo  and  is  therefore  given  a somewhat  lower  infil- 
tration coefficient  9. 

3*  Existing  Good  Woods*  For.  present  conditions  this  includes  all 
"go ocT  w o o"ri^v_new  in  existence*”’  For  f ut ur e conditions  the  seme 
acreage  is  used,  since  the  assumption  is  made  that  present  good 
v/oods  will  remain  good  woods  in  tho  future*  This  class  is  tho  best 
covor  class  from  tho  hydrologic  standpoint  and  is  given  the  highest 
infiltration  coofficiont  consistent  v/ith  the  soil  typo  and  water- 
shed* 
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4.  Now  (rood  Woods.  Pro  sent  acro&go  is  always  takon  as  zero.  For 
future  conditions  this  class  includes  all  acreage  listed  in  the  pro- 
gxijm"  "spread  shoot  as  "future  good  woods"  minus  the  spread  sheet 
acreage  of  "present  good  woods"  ("Existing  good  woods"  as  .just  de- 
fined). The  assumption  hero  is  also  conservative • It  is  assured  that, 
except  for  good,  woods  now  in  existence,  all  future  good  woods  wi'j  1 not 
have  reached  the  best  hydrologic  condition  in  the  period  being  con- 
sidered, but  instead  will  bo  in  the  condition  to  bo  expected  after 
15  years  of  growth.  Thus  this  cover  will  have  an  infiltration  coef- 
ficient somewhat  lower  than  the  highest  permissible  one  for  the  soil 
type • Even  "now  good  woods"  coming  from  present  medium  woods  is 
assumed  not  of  highest  hydrologic  type  after  only  15  years  development 

The  table  bo  low  summarises  those  definitions  and  shows  that  the  class o 
just  defined  add  up  to  tho  usual  present  and  future  acreages. 

Classification  of  Forest  Acreages  — Definitions 


Class 

F r o s out  / croag c 

Future  Acreage 

1. 

Ex i st ing  Medium 
Woods 

All  present  Mod. 
wo  o d s a c re  age 

0 

2. 

New  Medium  Woods 

0 

All  "future"  Med, 
woods  acreage 

5, 

Existing  Giod 
Woods 

A 1 1 prose  nt  good 
woods  acreage 

A 1 1 pr  o s o nt  g o o d 
w o o d s a c r c ag  e 

4. 

Now  Good  Woods 

0 

"Future"  good 
woods  acre ago 
m in  us  " p re  sent" 
goo  d wo  ods 
acreage 

Total 

All  "present" 
acreage  of 
mo d iui! i apd  good 
woods 

All  "future" 
acreage  of 
medium  and  good 
woods 

Tho  infiltration  coefficient  d corresponding  to  tho  "now"  woods 
classification  is  found  as  explained  below.  Data  exist  which  show 
that  for  average  pi  sitings  tho  condition  of  "good"  woods  15  years 
after  establishment  corresponds  approximately,  from  the.  hydrologic 
standpoint,  to  an  infiltration  coefficient  which  represents  80  percent 
of  the  spread  between  medium  woods  and  good  woods  conditions  (instead 
of  100  percent  spread  as  for  the  best  typo  of  good  woods).  Similar 
results  follow  from  the  data  for  now  "medium"  woods,  15  years  after 
establishment,  with  respect  to  poor  woods. 
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As  an  example,  consider  a Cecil  i1./.!.  soil  m.ijmi  has  two 

tration  coefficients; 

poor  Woods.  . ?f,9  = 0.435  in, /nr, 

Ife'&ium  Woods  in  best  condition , , 9 = 0,756  in, /hr, 

Good  Woods  in  best  condition,  , , © = 0,805  in , /nr , 

Using  tne  1*80  percent  spread"  method,  these  became 

9 for  "new"  medium  woods  (i  .e . , medium  woods  15  years  after 
establishment)  is 

0.485P- (80/100) (0.756  - 0.485)  = 0.702  in./ir.  = 0.70  in. /hr. 

9 for  "new"  good  woods  is 

0,756  -9(80 /LOO ) ( 0 . 89 5 0.756)  - 0.867  in. /hr.  = 0.87  in. /hr. 

Channe 1 Imp r ovement 

Reconnaissance  showed  that  si, apis  c ^nnel  improvement  work  such  as 
snagging,  and  tree  removal  from  the  .hannel  itself,  would  in  general 
be  beneficial  m the  Kountain-Po othills  and  Piedmont  Plateau  Physical 
Land  Units.  An  investigation  was  t ie ref ore  made,  for  the  throe  sample 
tributaries  representing  those  physical  Land  Units,  to  determine  the 
effect  of  such  measures  from  one  hydrologic  standpoint. 

Standard  methods  were  used  in  this  investigation.  Approximate  gage 
height  versus  discharge  curves  (rating  curves),  for  present  conditions 
and  for  the  future  conditions  after  channel  improvement,  ■were  deter- 
mined at  one  or  more  typical  cross-sections  of  the  stream.  The  reduc- 
tion in  gage  height,  for  a given  discharge,  due  to  channel  improvement 
can  then  be  found  from  these  curves. 

Previous  field  work  determined  the  values  of  the  water-surf ace  slope 
"s"  at  the  selected  cross-sections,  tho  cross-sections  themselves,  and 
careful  notes  about  conditions  affecting  the  present  value  of  "n",  tho 
so-called  coefficient  of  roughness  in  lanning ’ s formula.  "Slope-area" 
computations  by  Hanning*  s formula,  using  this  present  value  of  n,  gave 
tho  present  rating  curve.  As  a check  on  the  estimated  value  of  present 
"n"  , a preliminary  computation  was  made  in  each  case  for  tho  cross- 
section  at  the  stream  gage.  Hero  an  accurate  rating  curve  was  avail- 
able from  TJ.  S.  Geological  Survey  records j with  this  rating  curve  and 
tho  measured  water-surface  slo;  and  cross-section,  tho  values  of  "n" 
can  be  determined  which  then  substituted  in  tanning *s  formula  will  re- 
produce tho  rating  curve.  The  values  of  "n"  computed  in  this  way 
agreed  reasonably  well  with  those  given  in  the  field  notes.  When  tho 
oross-scction  at  tho  stream  gage  seemed  to  bo  representative  of  tho 
general  valley  conditions  of  tho  stream,  this  cross-section  was  given 
major  weight  in  tho  investigation  because  of  its  known  present  rating 
curve.  When  tho  gage  cross-section  was  not  representative'  (usually 
because  it  had  too  narrow  a flood  plain  to  represent  average  valley 
conditions)  one  or  more  other  cross-sections  were  investigated  and 
tho  results  used  in  determining  the  final  rating  curves  for  present 
and  future.  > 
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For  conditions  after  channel  improvement,  the  name  s-ore  s cnv.  the 
same  cross-sectional  values  were  used  as  for  present  conditions,  dew 
vaJues  of  V were  usea  for  the  feto.ro  channel  section,  however. 


This  value  of  ”n"  was  estimated  aft'-  r 


ctuc^/  ' of  future  conditions. 

Actual  discharge  measurements,  wish  computations  for  "a1'  oolore  and 
after  channel  imprav-omoiit,  have  been  irado  by  various  ag-ncics  on 
streams  comparable  to  those  in  the  Sava  nr,  ah  River  Watershed;  those  re- 
sults wore  considered  in  selecting  future  values  of  * a" . The  value  of 
Hyf*  for  the  overflow  section  (flood  plain)  was  kept  the  same;  a or  the 
fuJ;urc  as  for  the  present  since  no  improvement  in  the  flood  plain  is 
contemplated  by  the  channel  improvement  measure. 


Present  and  future  rating  curves  for  the  Broad  River  sample  tributary 
are  an  own  in  Figure  <H>.  Present  values  of  V!  for  the  channel  section 
averaged  about  0.03*1:  future  values  were  taken  as  s.  oou.o  0»04o« 

For  the  Little  River  sample  tributary,  also  representative  of  the  Pied- 
mont Plateau  physical  L v d Unit,  the  present  and  estimated  future 
values  of  ’’a”  wore  somewhat  higher  than  for  broad  River,  averaging 
about  0.060  for  present  end  0.050  after  chanuoj  improvement . 

Cn  the  Koowoo  Rivor  sample  tributar  j,  re  pro  renting  tho^  Fountain- 
Foothills,  approximately  the  same  average  values  of  V wore  usod  as 
for  Little  Rivors  0,060  for  present,  end  0,050  for  future . 


Future  peed  stages,  to  re  suit  fraa  channel  Improvement,  were  found 
frep:  the  two  rating  curves  (before  an.:-  after  channel  improvement) 
using  the  fact  *hat  the  peak  d i s charg c is  practically  unchanged  by 
channel  improvement  (being  due  mainly  to  the  rain  fa!  1 and  the  topog- 
raphy) • The  peak  height,  however,  is  doer  cased  alter  channel  improve- 
ment, since  the  smooth  or  channel  can  carry  the  ssir.o  discharge  at  a 
lower  gage  reeding. 


The  ’’Peak  Shago  versus  Storm  Runoff”  relation  of  Figure  0-4  has  with  it 
a similar  relation  for  conditions  after  chennai  imp/  av -.monte  This 
curvo  combine s the  feta  shown  by  the  presort  peak  -3 cage  curve  of 
Figure  0-4  and  the  Hit  arc  (r  fb-r  channel  improvement)  curve-  of  Figure 
C-8,  but  is  in  a form  useful  for  ccnputation. 


Effect  of  the  F.o commended  program  m Flood  Reductions 

The  present  and  future  P.  versus  F relations , previously  found  fo  r 
each  sample  tjp.buts.rv-,  wore  used  to  do  tormina  the  hydrologic  effect 
of  the  re  co  one  e-:1  lend  use  me  a euro  s,  Three  F versus  P relations 
'were  asi. ume d go  apply  in  genorai  to  the  Physical  Lard  Unit  repre- 
sented by  the  sample,  T.aus , Figure  C-V  gives  the  curves  used  ft  r 
both  the  Broad  River  sempic  tributary  and  for  the  larger  tributaries 
of  the  Piedmont  Plateau  Physical  Land  Unit.  (The  smaller  tributaries 
of  the  Piedmont  plateau  arc  represented  by  lie  Little  R:i”or  sample 
tributary, ) 

The  future  Y and  peak  Stage  values  of  Table  0~‘:!  wore  found  from  the 
pros  on  t values  and  the  curves  of  Figure  0-7  and  Figure  C-i. 
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3tag9  versus  ire a Inundated 

Area  inundated  for  various  stages  of  storn  discharge  was  determined 
for  the  three  sample  tributaries  representing  the  Mountain-Foothill s 
and  Piedmont  plateau  Physical  Land  Units  in  the  following  manner? 

1,  A profile  of  mean  low  water  elevation,  referenced  to  the  gage  on 
the  stream,  was  obtained  by  field  survey  0 P.epre centative  valley  and 
channel  cross-sections  wore  obtained  at  the  same  time ; these  wore  lo- 
cated at  approximately  uniform  intervals  insofar  as  this  could  be  done 
without  excessive  field  work • This  profile  and  the  series  of  cross- 
sections  extended  from  the  gage  location  to  a point  above  which  the 
drainage  area  was  approximately  thr  n;  square  miles  (or  to  a point 
above  which  inundation  was  not  significant ) 0 The  profile  and  cross - 
section  wore  plotted  to  scale 0 

2 . High  water  marks  of  historic  floods  at  various  points  wore  deter- 
mined by  field  investigation  and  referenced  to  the  profile*  Field 
work  was  concentrated  on  two  selected  floods  of  fairly  recent  date 
having  flood  crests  different  enough  to  give  two  maximum  flood  crest 
linos  reasonably  far  apart  on  the  flood  plain. 

So  The  high  water  marks  wore  plotted  on  the  aerial  photographs  and 
their  elevation  indicated 0 Profile  elevations  wore  located  or:  the 
photographs , and  the  cro ss -sections  were  plotted  to  scale,  with  ele- 
vations indicated*  Ary  other  points  whoso  positions  and  elevations 
were  kr ovn  wore  also  plotted  on  the  photographs, 

4,  kith  the  aid  of  these  points  located  on  the  aerial  photographs, 
the  line  of  maximum  inundation  (boundary  of  the  arcs  o.f  inundation) 
was  drawn  or.  the  photographs  by  stereoscopic  methods  for  ach  of  the 
two  selected  floods,,  This  line  of  maximum  inundation,  or  maximum 
crest  line,  of  a flood  is  not  s contour  line , but  in  general  it  is 
sufficiently  near  level  so  that  a stereoscope  cm  bu  used, 

5,  The  area  inundat-.  d by  each  of  the  two  selected  floods  was  then 
plan  in  etc  rod  directly  from  the  aerial  photographs  „ Reaches  cf  the 
stream  were  used,  for  convenience,  eased  on  the  surveyed  cross- 
sections  and  on  intermedia i- r cross-section  lines  located  aparoui- 
mntoly  on  the  Photographs . 

6e  Areas  inundated  by  lloot  intermediate  bot'7oon  tho  two  selected 
floods,  and  by  floods  greater  or  less  thi  n those  two  , wore  found  by 
reaches  by  an  approximate  formula 0 This  formula  assurer  that  for  a 
given  stage  tho  ratio  of  the-  area  inundated  at  that  stage t to  the 
plammetercd  maximum  area  inundated  for  a given  r.  c ch,  is  proportional 
ao  the  ratio  of  the  sum  of  bnc  widths  of  inundation  for  the  given  stag 
to  oho  sum  of  the  widths  of  inundation  for  tho  maximum  flood,  the 
limiting  sections  of  the  ••'each  being  used  for  tho  so  widths  0 For 
assumed  gage  heights  below  or  nearer  tho  lower  of  the  two  sol-  e'ed 
floods,  data  from  this  lower  flood  wore  used  Inst- ad  of  from  the  maxi- 
mum flood.  Since  this  ar- a of  inundation  formula  is  appr oxiak to , re- 
sults from  it  were  examined  for  reasonableness  and  checks  ado  if 
necessary,  even  to  the  extent  of  considering  M concordant  flow”  at  a 
cross-section  when  simpler  methods  did  not  decide  th-  question. 
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Tho  rosulting  "Gage  Height  versus  Area  Inundated  Relation”  for  Broad 
River  sample  tributary  is  shewn  in  Figure  0-9;  tho  total  area  was 
corrected  to  give  open  land  only.  This  relation  was  used,  in  the 
form  of  a tablo  and  changed  to  area  inundated  per  mile  of  stream,  in 
computing  damage  and  benefit  figures. 

S tago  versus  Duration  of  Inundation 

A study  of  the  duration  of  inundation  computed  for  each  storm  on  the 
tributaries  of  the  Coosa  River  system  abovo  Rome,  Gcorgir,  showed  that 
there  was  no  significant  difference,  from  the  standpoint  of  damage, 
in  this  duration  at  tho  depths  of  inundation  experienced.  The  dura- 
tion varied  from  ono-ouarter  of  a day  to  ono-half  day.  Therefore,  it 
was  assumed  that  the  duration  of  inundation  for  trie  various  depths 
inundated  would  be  one -quarter  day  for  depths  of  1 and  2 feet,  and 
one -half  day  for  depths  of  3 and  4 foot  or  more. 

liiM F STREAKS 

Gage  records  exist  on  the  main  stroems  at  a sufficient  number  of  lo- 
cations so  that  a reasonably  accurate  determination  of  the  hydrologic 
features  of  the  past  floods  could  be  made,  for  the  period  of  record 
of  such  gages.  However,  estimates  of  future  main  stream  floods  and 
flood  reductions  would  be  only  approximate, 

Inv  stigetion  by  members  of  tho  survey  party  on  the  probable  damage 
reductions  to  be  expected  on  "the  main  streams  from  the  measures 
recommended  in  the  report  indicated  that  dotailed  methods,  tying  in 
the  damages  and  bonefits  to  tho  actual  flood  heights  on  the  main 
streams,  were  not  advisable  here.  Probable  total  dame. go  reductions 
on  tho  main  streams  arc  not  groat  enough  to  warrant  such  cl o tail  s in 
this  survey, 

ITo  main  stream  benefits  were  claimed  for  -the-  reaches  below  tho  Clark 
kill  Reservoir  on  the  Savannah  River  above  Augusta,  Georgia,  nor  for 
the  reservoir  area,  since  such  benefits  appertain  to  the  reservoir 
project  itself'.  Thus  tho  main  strain  roaches  nee  ding  consideration 
are  all  cbov ; the  lower  reaches  c f tho  river  and  hence  arc  streams 
of  moderate  size,  Inv-  stigetion  showed  that  the  main  stream  reaches 
in  the  Fiodmoi't  Flatoau  resembled  tho  streams  of  the  Broad  Fiver 
sen  pi ; tributary,  in  size,  general  topography,  and  distribution  of 
the'  fl'oi  plains  surf  idea  oly  so  that  the  Broad  River  could  also  bo 
used  c.r  an  approximate  sample  for  tho  main  stream  reach,  s.  Bread 
F.ivor  is  an  unusual] y large  sample  tributary  (3.421  j qu:. -a  .11  s above 
tho  gago)  and  is  used  as  a sample  r-f  the  larger  piedmont  Platsau 
streams  only • Similarly  the  Koowee  River  sample  tributary  (which  is 
largo  for  a sample  of  tho  Mount  a in- Foe  thill  s,  containing  455  square 
miles)  was  used  as  an  approximate  sample  for  tho  Savannah  R i v r main 
stream  roaches  in  the  Mount  ain-Fco  thill  s . In  the  Mountain-Foothills 
much  of  the  rein  stream  is  hordlv  larger  than  the  Koov/oe  itself. 

It  is  believed  that  the  reductions  obtained  by  this  procedure  a.ro  as 
accurate  as  the  available  data  warrants,  Encuch  data,  have  been  accu- 
mulated in  previous  surveys 'to  give  an  approximate  relation  between 


/• 


tributary  damage  reductions  and  main  stream  damage  reductions.  This 
allows  a check  on  the  reasonableness  of  reductions  obtained  in  later 
surveys • 

(See  Appendix  D - Damages,  Benefits,  and  Costs  - for  details.) 

HYDROLOGIC  DATA 

There  is  a deficiency  of  hydrologic  information  on  small  watersheds 
that  are  most  likely  to  be  of  value  to  future  reports  and  to  sub- 
sequent  operations  on  upstream  flood  control  projects.  When  authori- 
zation is  obtained  for  works  of  improvement,  provision  should  be 
made  to  obtain  satisfactory  hydrologic  information  on  small  water- 
sheds 4 
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* Adjusted  for  antecedent  raine 

1/  The  events  listed  here  are  United  to  storms  which  will,  on  the  aver- 
age,, produce  out-of-bank  flow  or  nearly  so , In  the  study  of  the  rain- 
fall-runoff relations  91  storms  wore  analysed;  the  46  not  listed  here 
were  caused  by  a precipitation  which.,  under  average  conditions,  produces 
a peak  stage  of  loss  than  15,0  foot  on  the  gage , 
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**  Upland  soils. 

***  Residual  soils  underlain  by  acidic  rocks. 

****  Residual  soils  underlain  by  basic  rocks. 
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PART  I - FLOOD  WATER  AND  SEDIT1ENT  DAMAGES  AND  BENEFITS 


FLOOD  WATER  DAI  AGES 


Intro  Auction 

Damage  investigations  were  conducted  on  sample  tributary  streams# 

The  Ac  owes  River  in  South  Carolina  v/as  used  as  a sample  represent- 
ing the  Mountain-Foothills  • Little  River  in  South  Carolina  and 
Bread  River  in  Georgia  were  used  as  samples  for  the  Piedmont  Plateau* 
Brier  Creek  in  Georgia  was  used  as  a sample  for  the  Coastal  Plain# 

No  damage  estimates  v/ere  made  on  the  main  stem  below  the  Clark  Hill 
Dam o Little  cr  no  benefits  could  bo  claimed  for  reduction  of  damages 
below  this  point  on  the  main  stream  by  a watershed  treatment  program* 
The  upper  port  of  the  main  stem  above  the  Clark  Hill  Reservoir  is 
comparable  to  the  sample  tributaries#  It  was  treated  as  a tributary 
in  the  general  estimate  of  damages  and  damage  reductions* 

Flood  water  damages  on  the  Savannah  tributaries  one  largely  agricul- 
ture.! * Couseprontly  investigations  ware  largely  in  regard  to  crop, 
pasture#  and.  lend  damages*  Estimates  v/ere  obtained  from  state  high- 
way departments  and  railroads  about  the  damages  to  highways  end 
railroads*  All  estimates  are  based  on  1947  prices* 


General  Procedure  and  Methods 


Farmers  owning  and  operatic 
plain  of  s ampl o tr ib ut ar  i e : 


W< 


pasture  land  within  the  flood 
rro  interviewed  to  obtain  detailed  in- 


formation* This  data  included  land  use 


■inW’  nr1  a ri  1 rvnd  l'sn  distribution  within  the  flood 
plain,  average  yields  of  crops  and  pasture  when  not  damaged  by  floods, 
and  percent  damage  o-r  depths  of  inundation  bv  seasons  for  individual 
crops  and  pasture  when  flooded*  Further  observations  and  contacts 
were  made  in  each  sample  tributary  and  ether  tributaries  to  supplement 
and  check  the  Information  gained  from  individual  farmers*  Much  useful 
information  was  'btainod  from  the  State  Colleges  of  Agriculture  and 
State  agricultural  statisticians  on  the  cost  of  production  of  various 
crons,  prices  received  by  farmers,  and.  practices  applicable  to  the 
areas  being  studied*  The  experience  of  local  agricultural  field  work- 
ers served  as  a guide  in  obtaining  adequate  local  information* 


Flood  plains  wore  outlined  on  aerial  photographs  for 
record  on  each  sample  tributary*  These  areas  were  p 
ter mine  the  inundated  area  within  the  flood  plain  as 
stage#  The  area  of  open  land  and  woodland  within  th 
also  determined  by  planimetering* 


two  floods  of 
1 aninct or ed  to  de- 
r elated  to  flood 
,e  flood  plain  was 


Damageable  Values  Per  Acre 


The  damageable  value  per  acre  for  each  crop  grown  in  the  flood  plain 
was  estimated  for  each  month  of  the  year  by  Physical  Land  Units# 

Then  a weighted  average  damageable  value  by  months  for  all  crops  grown 
on  a composite  acre  of  open  flood  plain  land  was  computed#  Examples 
of  these  two  steps  in  estimating  damages  are  in  Tables  D-l  and  D-2* 


■ 


4 


■1' 


In  Table  D-l  the  values  are  mid-month  averages  per  acre  for  each 
crop  grown  in  the  flood  plain#  In  Table  D-2  the  values  from  Table 
D-l  have  been  weighted  by  the  proportionate  area  of  open  flood  plain 
lane  each  crop  occupies  to  develop  a total  damageable  value  for  a 
composite  acre  of  open  flood  plain  land  in  the  Physical  Land  Unit* 


Seasonal  Damage  by  Depths  of  Inundation 


Estimates  from  selected  farmers  having  considerable  experience  in 
growing  crops  in  the  flood  plain  were  used  to  estimate  the  percent  of 
dales, go  resulting  from  floods  of  varying  depths  to  various  crops  for 


each  morrch  of  the  year.  These  estimates  were  adjusted  to  a reasonable 
figure  for  use  in  making  estimates  of  damages  per  acre  by  depths  of 
inundation  for  the  various  crops#  They  vrere  then  chocked  against  es- 
timates (made  by  farmers  in  the  same  general  area)  of  monetary  damages 
from  specific  floods  and  with  data  obtained  on  other  watershed  studies 
where  similar  conditions  prevail*  The  percentage  estimates  were  used 
in  computing  a weighted  average  damage  per  acre  for  all  crops  by  depths 
of  inundation.  See  Tables  D-3  and  D-4  for  examples  of  the  procedure 
used  in  this  computation-,  Percentages  in  Table  D-3  multiplied  bv  corn 
values  by  months  in  Table  D-2  give  damages  to  corn  by  depth  of  inunda- 
tion by  months  as  shown  in  Table  D-4*. 


Damages  by  depth  of  inundation  and  by  months  were  computed  for  each 
crop  (including  pasture)  grown  in  the  flood  plain#  These  damages  were 
summarized  to  give  flood  damages  to  crops  and  pasture  per  acre  of  open 
flood  plain  land  by  months  and  by  depth  of  inundation  as  shown  in 
Table  D-5a  The  same  general  procedure  was  used  in  computing  damages 
to  fixed  improvements  except  that  it  was  not  necessary  to  vary  damages 
to  fixed  improvements  by  months*  It  was  recognized  that  there  me 
some  differences  in  the  nature  of  damages  to  fixed  improvements  between 
the  summer  and  winter  seasons#  But,  all  factors  considered,  the 
differences  in  dollar  damages  would  be  negligible* 


Stage-Area  by  Depth  of  Inundation  relationship 

The  area  of  land  inundated  by  any  flood  stage  by  one  foot  intervals  of 
inundation  was  determined  from  valley  cross-sections  based  on  flood 
linos  for  two  floods  of  record  varying  in  stage,  and  then  measuring 
these  areas  on  aerial  photographs  of  the  sample  tributary  stream#  The 
amount  of  open  land  flooded  by  intervals  of  one  foot  depth  of  inunda- 
tion was  determined  from  the  aerial  photographs  by  proportion#  Field 
studies  indicated  that  no  corrections  wore  necessary  in  the  area  of 
open  flood  plain  land  vdthin  tho  various  flood  stages* 


A summary  of  the  acres  of  open  flood  plain  land  inundated  by  one  foot 
depth  of"  inundation  intervals  for  each  foot  difference  in  the  average 
peak  flood  stage  is  shown  in  Table  D-6*  For  expansion  purposes,  this 
acreage  table  was  calculated  on  a stream  mile  basis  by  dividing  the 
toto.l  acres  cf  open  f]  ood  plain  land  inundated  by  tho  stream  mile  length 
of  the  sample  tributary  stream* 
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Stage-Damage  Relationship 

Tables  indicating  stage-damage  relationships  per  stream  mile  were  -cre- 
pe re  a for  each  sample  tributary*  To  obtain  the  crop  and  pasture  damage 
pei*  stream  mile  on  a sample  tributary  for  a given  month  and  stage 
height,  the  areas  inundated  per  stream  mile  at  various  depths  of  inun- 
dation for  a given  stave  height  (Table  D-6)  were  multiplied  by  the 
amount  of  damage  per  acre  for  the  respective  depths  of  inundation 
(Table  13-5}  ® The  sum  of  these  damages  is  the  crop  and  pasture  damage 
per  stream  mile  for  a flood  of  given  stage  height*  Stage -damage  rela- 
tionships for  the  Bread  Diver  sample  tributary  are  shown  in  Table  P-7# 

Average  Annual  Agricultural  Damages  Per  Stream  Milo 


Average  annual  flood  damages  per  stream  mile  were  computed  for  each 
sample  tributary  by  adding  the  damages  per  mile  resulting  from  each 
flood  during  the  period  of  record  and  dividing  by  the  number  of  years 
in  the  periods 


Floods  during  the  peried  of  record  are  listed  chronologically  giving 
the  date  and  the  average  peal:  stage  of  each  flood  (Table  C-2,  APPENDIX 
C,  HYDI&LOGY) „ For  each  flood  of  record*  the  agricultural  damage  was 
obtained  from  the  table  showing  stage-damage  relationships  (Table  D-7) 
and  adjusting  for  sequent  floodings 


When  more  than  one  flood 
floods  occurring  in  that 


occurs  within  a given  season  of  the  year,  all 
season  after  the  first  flood  are  called  sequent 


floods v Each  sequent  flood  will  do  less  damage  to  the  acreage  previously 
inundated  than  did  any  preceding  flood  of  the  season*  This  is  taken  into 
consideration  to  avoid  over -estimation  of  damages# 


.gri  cultural  damages  per  stream  mile  with* 


various  sample  uriov.taries  m 


The  estimated  average  annual 
out  a program  (present  damages)  for  th< 
each  physical  Land  Unit  are  as  follows ; Mountain-Foothills  area 
(Ko owe o River,  Fouth  Carolina,  hydrologic  sample )a  $340;  Piedmont 
Plateau  area  (3i  oad  River*  Georgia,  and  Little  River South  Carolina, 


hydrologic 
minor  (Table  D-S)» 


samples;,  $185?  and  Coa 


Plain  area 


(frier 


Georgia 


), 


Agricultural  Damages  With  Channel  Improvement  Only  and 
\'’Jith  a~C olrpi" c t e"  Trogr am~*~~ 

In  estimating  future  damages  with  channel  imprevement  alone  and  also  with 
a complete  program,  the  land  use  and  damageable  values  on  the  flood  plain 
were  assumed  to  remain  the  same  as  that  used  in  estimating  present 
damages*  The  estimates,  of  reduction  in  agricultural  losses  result  from 
reductions  in  average  peak  stages  and  area  inundated# 


The  estimated  average  annual  damages  per  stream  mile  in  the  future  with 
channel  improvement  only  by  sample  tributaries  in  each  Physical  Land  Unit 
ar  e as  follows  * Mountain-Foothills  area,  $280;  Piedmont  Plateau  area, 
$150  for  Broad  River  ana  $137  for  Little  River 0 A complete  program, 
including  channel  improvement,  is  expected  to  reduce  these  damages  to* 
Mountain-Foothills  area,  $153;  Piedmont  Plateau  area,  <i?84  for  Broad 
River  and  $80  for  Little  River# 


< 
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Present  damages  were  obtained  by  multiplying  the  amount  of  the  aver- 
o.gc  annual  damage  per  stream  mile  by  the  number  of  miles  of  streams 
subject  to  flooding.  Future  damages  with  channel  improvement  alone 
and  also  with  a complete  program  were  obtained  in  a similar  manner • 
Estims  bod  total  agricultural  doomages  without  a program,  with  chan- 
nel ir  or c Vo:: or t alone,  and  with  a complete  program  are  shown  in 
Table  i>S  by  Physical  Land  Units 0 


Damages  to  Loads  and  Railroads 


Estimates  wore  obtained  from  the  state  highway  departments  in  South 
Carolina  and  Georgia  on  the  annual  flood  damages  sustained  on  roads 
ard  bridge? o Similar  estimates  were  obtained  for  railroad  property 
from  officials  of  the  Southern  Railway  Company®  A summary  of  the 
estimated  annual  damages  and  benefits  to  roads  and  railroads  within 
the  watershed  is  shown  in  Table  D-9, 


Other  Damages 

Damages  to  fired  improvements  such  as  farm  fences,  farm  roads,  farm 
drainage,  ard  farm  buildings  were  not  great  enough  to  separate  as  an 
individual  item  Tnesc  damages,  whore  they  occurred,  were  incorporated 
in  the  agricultural  carnage  estimates®  Occasional  damage  to  livestock, 
poultry,  ard  equipment  occurs  but  is  of  small  consequence*  No  estimate 
was  made  of  such  damages £ 

o 


Indirect  and  intangible  Damages 

Less  of  life  resulting  from  floods  has  been  low®  Illness  associated 
with  floods  has  net  been  a serious  problem*  Floods  have  contributed 
to  the  seriousness  of  the  malaria  problem.  At  the  present  time  the 
incidence  of  malaria  is  very  low* 

There  are  additional  indirect  damages  that  arc  not  pf  a physical  nature 
but  are  the  result  of  floods..,  Such  damages  are  the  loss  of  business, 
loss  of  wages,  ii Eruption  of  public  utility  services  and  trans portati on, 
loss  of  lent,  ard  cones  of  relief  an d sanitation®  No  attempt  was  made 
to  evaluate  these  damages® 

SEDIMENT  AND  RELATED  DAi AGS 


Sediment  Damage  to  Flood  Plain 


lie  u it  ai  r • - Pc  o t h 1 1 1 3 

In  the  steeply  rollirg  to  mountainous  iiountain-Foothills  section,  bottom 
lands  make  up  about  3,4  percent  of  the  area.  The  flood  plains,  while 
not  extorsive-  a?vc  generally  well  drained  and  highly  productive.  Bottom 
lands  roproseri  a considerable  part  of  the  cultivable  land  in  this  section# 

Sediment  damage  to  flood  plains  is  not  serious  in  this  part  of  the  water- 
shed* Lew  nils  uf  send  occur  frequently  but  in  most  cases  are  medium 
to  fine  textured  and  not  particularly  damaging*  The  bottom  soils  are 
predominantly  well  drained,  fine  sandy  loam  to  silt  looms# 


( 
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There  is  some  scour  damage  and  stream  bank  erosion  during  major 
floods a Practically  all  farmers  in  the  area  allow  the  stream 
banks  to  grow  up  in  trees  end  brush  as  a protection  from  stream 
bank  erosion  and  to  reduce  the  velocity  of  overbank  flows* 

Most  of  the  strerm  channels  have  rock  ledge  or  gravel  bottoms* 
Except  for  a brushing  and  snagging  problem,,  they  are  free  of 
major  obstructions  end  channel  fill  is  of  minor  importance.  Low- 
sand  and  gravel  bars  occur  occasionally-  but  are  migrator--  and  do 
not  cause  serious  channel  obstruction.  Damage  from  swamping  is 
of  minor  importune eP 

Deposition  of  coarse  grained  sediments  has  damaged  5*3  percent  of 
the  flood  plain© 


The  Ke owe e River  sample  tributary  was  used  to  represent  this  area* 
Piedmont  Plateau 


The  Piedmont  Plateau  is  the  most  extensively  cultivated  section  of 
the  watershed.  It  is  a rolling  aror  practical!-'-  all  of  which  has  been 
cleared  and  cultivated  at  cno  time  cr  another <?  Sheet  and  gully  ero- 
sion are  very  active  on  the  cleared  areas©  Gully  erosion  is  particu- 
larly serious*  About  9*4  percent  of  the  Piedmont  area  is  subject  to 
fl oodinga 


Flood  plains  along  the  main  stem  and  its  principal  tributaries,  the 
Broad,  Tugaloo,  and  Seneca.  Rivers,  arc  relatively  narrow  and  flanked 


by  steep  sided  hills c Except  for  occasional  sand  bars,  those  streams 
appear  to  be  maintaining  adequate  channels*  Banks  are  usually  high, 
relatively  stable,  and  heavily  vegetated  with  sycamore,  birch,  poplar, 
and  willows*  Bank  caving  occurs  occasionally*  Troos  which  have  fallen 
into  the  channel  from  caved  banks  cause  a snagging  problem*  Bottom 
soils  along  the  main  reaches  are  pr c dominantly  well  to  imperfectly 
drained  silt  to  sandy  loams*  High  natural  levees  of  sand  usually  occur 
on  both  sides  of  the  channel*  Stream  gradients  throughout  the  entire 
Piedmont  are  frequently  controlled  by  rock  shoal Sj 

Poor  channel  conditions  arc  of  general  occurrence  on  the  tributary 
streams*  Bottom  lands  are  considerably  mere  extensive  than  along  the 
main  rivers©  Largo  amounts  of  sand  and  other  erosional  debris  con- 
tributed from  the  seriously  eroding  uplands  have  caused  widespread 
channel  fill.  Channel  plugs,  islands,  s and  and  mud  bars  are  common* 

Old  tree  trunks  in  many  of  the  tributary  channels  have  causeda  serious 


2 nagging  problem. 


' V'V 
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channels  are  completely  filled  with  sediment, 


Channel  fill,  with  the  accompanying  rise  of  the  water  table,  has  re- 
sulted in  swameir.g  of  a largo  portion  of  the  Piedmont  bottom  lands. 
Swamping,  coupled  rich  inccoasja  frequency  and  severity  of  flooding, 
has  kept  a large  pare  cf  the  flood  plain  out  of  agricultural  use* 


Farmers  ia  the  ares 


O ' j 


was  under  cuitivc.tion  in  vears  oast,  some 
years  ago* 


.tod  that  practically  all  of  the  flood  plain 


recentlv  as  35  to  40 


\ 


> 


\ 


k ' 
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The  swamped  condition  of  the  flood  plain  varies  from  a permanently 
wet  condition  with.  the  water  table  at  or  above  the  general  flood 
plain  level  all  year  around  to  an  imperfectly  drained  condition 
with  the  permanent  water  table  as  much  as  a foot  or  mere  below  the 
surfo.ee  ^ All  of  the  area  mapped  as  swamped  was  in  brushy  woodland# 
Poor  drainage  combined  vdth  frequent  overflow  has  made  the  utiliza- 


tion 


:hi 


s land  too  hazardous  for  agricultural  uso, 


Deposits  of  coarse,  infertile  sediment,  often  3 feet  or  more  in 
depth,  affect  some  of  the  flood  plain#  Frequent  scour  channels  in- 
dicate overflows  of  considerable  velocity#  Stream  bank  erosion  is 
of  minor  importance®  Deposition  and  scour  often  occurs  as  an  over- 
lapping damage  with  swamping,  particularly  on  the  tributary  streams# 
T/Vuon  this  is  the  case,  swamping:  is  the  only  damage  considered  and 
is  evaluated  as  an  80  percent  loss  of  production  value# 


In  the  Piedmont  area  swamping  has 
flood  plain# 


damaged  about  one-half  of  the  total 


The  sample  tributaries  used  wore  Broad  River,  Georgia,  and  Little 
Ri ver , South  0 a r o 1 i na ® 


Coastal  Plain 


The  Coastal  Plain  Physical  Land  Unit  is  a relatively  foatur class  area 
except  for  a.  rough  but  low  sand  hill  section  near  the  fall  line# 

Flood  plains  aro  vide  and  continuous®  Most  of  the  bottom  soils  are 
inherently  wet  and  unfit  for  cultivation  without  proper  drainage# 
Practically  all  of  the  bottom  land  area  is  in  woodland,  predominantly 
wat  or  1 o ving  har dwo cos# 

No  damage  was  found  on  Brier  Creek,  the  sample  tributary#  Sediment 
and  related  damages  are  of  minor  importance  in  this  physical  land 
unit  ® 


Method  of  Making  flood  Plain  Sediment  Damage  Surkovs 


In  initiating  the  survey  a reconnaissance  was  made  of  the  entire  water- 
shed to  determine  the  general  extent  and  seriousness  of  the  sedimenta- 
tion problem#  Then  the  sample  areas  wore  selected  for  detailed  study# 
Detailed  sediment  damage  surveys  wore  ivo.de  on  so.mplc  tributaries  within 
each  physical  land  -mit#  Aerial  photographs  with  o scale  cf  1 inch  = 
1320  feet  were  used  as  a base®  The  purpose  of  thi ? mapping  was  to 
chow  tho  extent  of  physical  changes  in  the  flood  plain  resulting  from 
accelerated  sedimentation#  A three  place  symbol  was  used  to  show,  in 
a roughly  quantitative  manner,  the  several  types  cf  sediment  damage# 


The  first  cf  these  variables 
of  infertile  sediment  on  the 
son  toe.  sva  ring,  the  result 


indicated  the  extent  of  modern  deposits 
il ood  plain.  The  second  symbol  ropre- 
jf  channel  fill  and  subsequent  raising 


( 
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of  the  water  table  under  adjacent  bottom,  lands.  The  third  damage 
was  scour,  the  cutting  of  channels  or  removal  of  bottom  soils  by 
flood  waters. 

The  fell owing  legend  was  used  when  making  the  sediment  damage  studies 
Deposition  of  Infertile  Sediment: 

0 “ No  sediment  deposits0 

1 3 0 - 33/o  cf  area  covered  by  sand  to  depths  of  6"  or  mcro® 

2 " 33  - 67$  of  area  covered  by  sand  to  depths  of  8"  or  more. 

3 = 67  - 100 $ of  area  covered  by  sand  to  depths  cf  8”  or  more. 
Swamping : 


1 


Bottom  land  formerly  suitable  fGr  cultivation  now  suitable 
only  for  woodland. 


Scour : 


0 2 No  scour. 


1 = 0- 

33$  of  area  secured 

to 

depths 

of  12"  or  more. 

2 = 53 

- 67$  of  area  scourer 

:1  to 

depths 

of  12"  or  more. 

5 2 67  - 100$  of  area  scoured,  to  depths  of  12”  or  more. 
Method  of  Calculating  Damages  and  Benefits 


The  method  used  to  calculate  damar 
form  annual  increment  of  loss.  Dc 
production  value.  The  basic  data 
mont  and  related  damages  to  flood 
mentation  surveys.  The  following 
damages  « 


;es  was  based  on  determining  a uni- 
mar  o was  considered  as  a loss  of 
used  to  determine  amounts  of  sedi- 
pla ins  wore  obtained  from  the  sedi- 
prccedure  was  used  when  calculating 
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AVERAGE  ANNUAL  NET  PRODUCTION  LOG'S  RESULTING  FROM  SEDIMENT  DAMAGE 

SAVANNAH  RIVER  WATERSHED 


Annual  Per  Acre  Loss 

of  Production 

Type  of 

Damage 

Mountain-Foothil Is 

Piedmont  plateau 

Damage 

Class 

Per  c ent 

Dollars 

Dollars 

1 

20 

4o40 

2 c 20 

Deposition 

2 

40 

8,80 

4 #40 

3 

60 

13«  20 

6,60 

1 

5 

iao 

.55 

Scour 

O 

Cj 

10 

2 P20 

1.10 

3 

15 

3,30 

1,65 

Swamping 

1 

89 

9«80 

3«  The  rate 

of  loss 

(1948)  was 

arrived  at  for  each  type 

of  damage  with- 

. -> 

in  tne  s 

ample  by 

r ulti plying 

net' production  loss  for 

each  damage 

cl  as  -j  bv 

c/ 

she  number  of  acres 

within  that  class.  Table 

o 

0 

: — » 

1 

4#  The  only  criterion  of  sediment  damage  was  the  condition  of  the  flood 
plain  ab  the  time  of  the  survey*  The  damage  napped  represented  the 
total  accumulated  net  production  loss  at  the  tine  of  the  survey 
(1946 )®  In  order  to  calculate  annual  increment  of  loss  of  produc- 
tion value,  it  was  first  necessary  to  determine  the  number  of  years 
during  which  the  loss  had  occurred*  The  mid-point  between  the  be- 
ginning and  peak  years  of  agricultural  development  was  used  as  the 
beginning  of  accelerated  sediment  damage#  The  number  of  years 
between  this  date  end  1948,  the  year  the  sedimentation  survey  was 
made*  represented  the  period  of  accelerated  sedimentation  damage# 

See  table  below® 


PERIOD  OF  CUMULATIVE  FLOOD  PLAIN  LOSS 
SAVANNAH  RIVER  WATERSHED 


Mountain- 

Foothills 

Piedmont 

Plateau 

Beginning  of  Agricultural  Development  (Year) 

1794 

1768 

Peak  of  Agricultural  Development  (Year) 

1900 

1902 

Median  Point  (Beginning  of  Sediment  Damage-Year 

) 1847 

1835 

Sediment  Damage  Mapped  (Year) 

1948 

1948 

Y e ar s o f C umul a 1 1 ve  Less  (Years) 

101 

113 

■' 
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• The  annual  increment  of  net  production  loss  within  the  sample 
was  determined  by  dividing  the  annual  net  production  loss  for 
the  year  of  the  survey  (1918)  by  the  number  of  years  during 
which  accelerated  sedimentation  damage  had  been  taking  place. 
Table  E-ll# 

6*  The  annual  increment  of  loss  of  net  production  vo.lue  was  divided 
by  the  total  number  of  acres  of  flood  plain  within  each  sample 
to  determine  the  annual  loss  per  acre.  Table  D-ll# 

7*  Damage  was  expanded  from  the  sample  to  the  entire  physical  land 
unit  by  multiplying  the  annual  increment  of  loss  per  acre  oc- 
curring within  the  sample  by  the  total  number  of  acres  of  flood 
plain  for  which  the  sample  was  considered  representative.  Table 
D~12,  The  area  of  flood  plain  inundated  by  construction  of  the 
Clark  Kill  Reservoir  was  not  included  in  the  totals  for  the  Pied- 
mont Plateau* 


8, 


determine  benefits  resulting  from  the  recommended 
was  necessary  to  estimate  the  percent  reductions  of 
loss  resulting  with  the  remedial  measures  in  cffoct* 
of  the  Remedial  Program  on  Reduction  of  Sediment a- 


In  order  to 
pre  grenrn  it 
IWcod  plain 
(See  Effect 
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the  program  in  effect  was 

f 

tiie 


pages 


L40)  The  annual 
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nnual  equivalent  of  loss,  wi 
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increment  of  loss  with 
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percentage 
; r-en.ee  between 


the  average  annual  benefit.  Table  D-13* 


heut  and  with  the 

hhen  cal- 


culating the  average  annual  equivalent  cf  loss  from  deposition 
in  the  Mount ain-Focthil Is  area,  it  was  assumed  that  without  the 
program,  damage  would  increase  at  the  present  rate  for  the  next 
100  years  and  then  become  constant*  With  the  program  in  effect. 


the  average  annual  equivalent  of  loss  from  deposition  was 
assumed  to  increase  at  a lessor  rate  for  the  next  100  years  and 
then  become  constant*  The  multiple  24*505  (present  value  of  an 
annuity  of  1 per  year  at  4 percent  for  100  years)  was  used  to 
obtain  the  average  annual  equivalent  of  damage  with  and  without 
a program#  This  method  gives  the  sane  result  as  would  a compu- 
tation which  considers  damages  as  an  annuity  that  remains  constant 
after  increasing  for  a period  of  years* 


In  the  Piedmont  area  where  sand  deposits,  scour  or  swamping  damages  have 
already  affected  mere  then  half  of  the  flood  plain,  the  point  cf  maximum 
damage,  without  a urogram,  mil  be  reached  sooner  than  in  the  Mountain- 
Foothills  * The  point  of  maximum  damage,  without  a program,  was  assumed 
to  be  50  years  hence.  With  a program  cf  channel  improvement  only  or 
with  a complete  program,  the  point  of  maximum  damage  was  assumed  to  bo 
100  years  hencec  In  the  sample  calculation  given  below,  the  less  figure 
used  is  ^438  which  is  the  average  annual  increment  of  loss  from  deposi- 
tion in  the  Piedmont  Physical  Land  Unit* 
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Sample  Calculation 

1.  Average  annual  increment  of  loss  without  a program  = I 438 

2.  Average  annual  equivalent  of  loss  without  a program  = 

&438  X 21.48218  (present  value  of  an  annuity  of  one 

year  for  50  years  at  4 percent)  = I 9,409 

3.  Average  annual  increment  of  loss  with  a program  = 

&438  X .35  (program  estimated  to  be  65  percent 

effective  in  reducing  sediment  damage)  s $>  153 

4.  Average  annual  equivalent  of  loss  with  a complete 
program  s 153  X 24.505  (present  value  of  an  annuity 

of  one  per  year  for  100  years  at  4 percent)  = $ 3,749 

5*  Average  annual  benefit  = ^9,409  - 3,749  s $ 5,660 

Sedimentation  of  Reservoirs 

There  are  more  than  50  reservoirs  in  the  watershed.  Most  of  them 
are  small  mill  ponds,  water  supply,  or  recreational  reservoirs.  A 
number  of  the  larger  structures  are  channel  type  built  primarily  for 
head.  Storage  is  not  important  in  the  case  of  these  run-of-the-river 
developments.  Ordinary  stream  flow  is  usually  sufficient  to  meet  water 
demand* . Sediment  accumulation  in  such  basins  has  little  effect  upon 
operation  of  the  plant;  consequently,  cannot  be  claimed  as  a damage. 

The  more  important  reservoirs  are  listed  in  Table  D-14. 

The  Portman  Shoals,  Gregg  Shoals,  Stevens  Creek,  and  August  City 
dams  are  channel  type  structures  built  primarily  for  head.  New 
Savannah  Bluff  Lock  and  Dam  was  constructed  for  the  purpose  of  cre- 
ating a reservoir  and  improving  navigation.  Investigation  of  a 
series  of  small  power  developments  on  Horse  Creek  in  Aiken  County, 

South  Carolina,  showed  low  rates  of  sediment  accumulation  and  a small 
initial  investment.  Immediately  above  Russell  Lake,  the  largest 
recreational  lake  in  the  watershed,  is  a small  reservoir  (Nancytown 
Lake)  which  traps  most  of  the  sediment  before  it  reaches  Lake  Russell. 
Lake  Issaqueena,  in  Pickens  County,  South  Carolina,  is  a recreational 
reservoir  built  by  the  Civilian  Conservation  Corps.  Lake  Secession 
is  a power  development  owned  by  the  city  of  Abbeville,  South  Carolina. 

A series  of  six  power  dams,  owned  by  the  Georgia  Power  Company,  is 
located  on  the  Tallulah  and  Tugaloo  Rivers  near  the  headwaters  of 
the  Savannah  River.  Together  these  reservoirs  have  an  estimated 
total  (1948)  replacement  value  of  more  than  ^56, 000, 000.  They  are 
located  one  below  the  other.  Each  acts  as  a sediment  trap  for  the 
ones  below.  These  structures  will  be  benefited  by  the  recommended 
program  even  though  rates  of  sedimentation  are  low.  This  is  due  to 
the  high  per  acre  foot  replacement  cost  of  storage. 


A 


t 


11 


The  most  important  single  development  in  the  watershed  is  the  Clark 
Hill  Reservoir*  This  is  a multiple-purpose  project  now  under  con- 
struction by  the  Department  of  the  Army,  Corps  of  Engineers,  on  the 
Savannah  River  21.7  miles  above  Augusta,  Georgia. 

Lake  Issaqueena  is  the  only  reservoir  in  the  watershed  on  which  a 
detailed  sedimentation  survey  has  been  made*  A survey  of  the  sedi- 
ment deposits  and  of  the  watershed  area  above  the  lake  was  first 
made  in  1941.  A resurvey  of  the  lake  sediments  and  of  the  cover 
conditions  was  completed  in  1949.  A recent  publication  l/  makes  a 
detailed  analysis  of  the  two  surveys.  Briefly,  the  area  above  Lake 
Issaqueena  has  been  producing  sediment  at  a very  high  rate  because 
of  improper  land  use.  However,  soil  conserving  measures  newly 
established  on  farms  within  the  watershed  have  greatly  reduced  the 
volume  of  sediment  reaching  the  lake#  At  the  time  of  the  first  survey 
it  was  found  that  for  every  acre  in  the  watershed  3.76  tons  of  soil 
werebeing  washed  into  the  lake  each  year.  The  1949  survey  showed  that 
only  1.80  tons  per  acre  per  year  had  been  deposited  into  the  lake  since 
the  1941  survey.  This  change  to  less  sediment  is  reflected  in  land  use 
changes  largely  responsible  for  the  decrease*  The  principal  ones  are: 
a)  mere  than  500  acres  of  newly  planted  pines  on  critical  slopes, 

(2)  the  retirement  of  many  of  the  steeper  fields  from  clean  cultivated 
crops  to  close  growing  vegetation,  and  (3)  the  switch  from  solid  field 
planting  to  strip  crop  rotation  with  standard  terraces  and  protected 
waterways # 

The  Tallulah  River  Watershed  is  mountainous  and  highly  wooded.  Rates 
of  sediment  production  are  low.  The  Tugaloo  River  Watershed  is  similar 
to  that  of  the  Tallulah  River,  but  has  considerably  more  cleared  land 
and  a somewhat  higher  rate  of  sediment  production# 

Reservoirs  Benefited 

Nine  reservoirs.  Table  D-15,  will  be  benefited  by  the  recommended  pro- 
gram. The  structures  not  benefited  by  the  program  either  represent 
too  small  an  investment,  are  already  filled,  or  have  very  low  rates 
of  sedimentation# 

Method  of  Calculation 

A straight  line  depreciation  of  investment  method  v/as  used  when  calcu- 
lating the  annual  loss  from  sedimentation.  Benefits  from  the  recom- 
mended program  were  determined  by  multiplying  the  difference  in  the 
annual  rate  of  sediment  accumulation,  with  and  v/ithout  remedial 
measures  (expressed  in  acre  feet),  by  the  average  per  acre  foot  cost 
of  storage.  Table  D-15#  Storage  costs  for  the  Burton,  Naccochee,  Mathis, 
Tallulah  Falls,  Tugaloo  and  Yonah  Reservoirs  were  based  on  the  estimated 
present  replacement  costs  per  installed  kilowatt.  The  original  costs 
of  Issaqueena  and  Secession  Lakes  were  brought  up  to  current  prices 
(1948)  by  using  the  Engineering  News  Record  construction  cost  index. 

If  Effects  of  soil  conservation  on  sedimentation  in  Lake  Issaqueena, 

S.  C.,  SCS-T P-95,  June  1950. 
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It  v;as  assumed  that  replacement  sites  are  available  in  all  cases* 
This  is  a conservative  method  of  determining  replacement  costs  as 
almost  invariably  the  best  sites  have  already  been  utilized. 


Silting  of  Public  and  Industrial  Water  Sunplv 

o j.  j-  »> 

There  Is  a total  of  42  water  supply  systems  in  the  watershed* 
cf  those  depend  on  drilled  wells  for  water,  two  use  water  from 
and  twenty  utilize  surface  water. 


venty 


About  26  percent  of  the  population  depends  on  treated  surf a 
for  water  supply.  Almost  7.5  billion  gallons  of  surface  water  were 
filtered  in  1947.  Records  from  all  plants  show  a constantly  increas- 
ing demand.  A number  of  the  filtering  plants  have  inadequate  capa- 
cities go  meet  present  demand.  Several  new  plants  are  under  construe* 
ti  c iio 


it  of  the  filtering  plants  are  supplied  from  retention 


jrveirs,  These  reservoirs  are  generally  sme 


1 1 


capable  cf  storing 


from  a fev;  days 9 to  two  or  three  weeks*  supply©  The  larger  plants 
usually  divert  water  directly  from  the  stream  channel  by  pumping  cr 
gravity  flow. 


The  Augusta,  Georgia,  filtering  plant,  largest  in  the  watershed,  treated 
3,050  million  gallons  during  1947a  This  plant  utilizes  water  from  the 


bavamia  i 


h TV 


Completion  of 


oil 


Clark  Hill  Reservoir,  21  miles  up* 
stream,  is  expected  tc,  lower  turbidities  on  the  Savannah  to  a point 
where  further  reductions  resulting  from  the  recommended  program  will 
have  only  a limited  beneficial  effect.  No  benefits  were  claimed  for 
turbidity  reductions  at  this  plant©  The  Thompson  and  ’“Jayne sbero,  Georgia, 
filtering  plants  one  located  in  the  Coastal  Plain  Physical  Land  Unit . 
Turbidities  at  both  plants  were  found  to  be  below  the  desirable  minimum 
during  much  cf  the  year. 


d when  evaluating 

i.  o 

benefits  from  the  recommended  program*  Reliable  end  comparable  cost 
figures  wore  difficult,  often  impossible  tc  obtain0  A number  of  the 
smaller  plants  had  no  cost  accounting  system.  Estimates  based  on 
treatment  costs  of  comparable  plants  were  used  where  no  cost  figures 
we r e ava liable 9 


Method  of  Calculation 

The  costs  of  treatment  and  benefits  resulting  from  the  recommended 
remedial  measures  are  shown  in  Table  D-1S. 


The  stems  used  in  the  calculation  are  as  follows: 

I*  Water  treated  annually  (million  gallons)  X unit  treatment  cost 
per  million  gallons  “ annual  cost  of  treatment  without  program* 

2©  Water  treated  annually  X unit  cost  of  treatment  with  program  - 
annual  cost  of  treatment  with  program© 

3.  Annual  cost  of  treatment  without  program  - 
treatment  with  program  - annual  benefit. 


annual  cost  of 
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Effect  of  the  Re  comae  11  clod  Program 

o 

On  the  Reduction  of  Sediment  Damages 


Accelerated  runoff  and  soil  erosion  resulting  from  man* s misuse 
of  the  land  ere  the  basic  causes  of  sedimentation  damages#  The 
effect:  voness  of  the  recommended,  remedial  measures  will  depend 
lafgo.'y  on  the  extent  to  which  these  measures  reduce  soil  erosion 
and  cio.  rolume  and  velocity  of  flood  flows# 


Se dimer, a-  is  produced  principally  by  sheet  erosion,  gullying,  road 
tain:  a:  d stream  bank  erosion®  Pi  old  studies  in  this  watershed 
inch  cm  ; •■  hat  ;heet  erosion  from  sloping  cultivated  fields  is  the 
major  sediment  sovres,  Coarse  sediments  from  deep  gullies  and 
rears id-  ditches  cause  much  of  the  stream,  channel  fill# 


The  recommenced  program  is  expected  to  be  most  effective  in  the 
Piedmont  Plateau  Physical  Land  knit*  This  area,  because  of  the 
high  percents g<-  of  cultivated  fields  on  sloping  to  steep  land  has 


tn e mot.  -•*  s or  1 o no  er  c s i on  pr  obi  cm. 


and  consequently  produces  the 


highest  "rv 
contrc  j i'  o aim 
wide  a c:c  p‘  ic.vt 


of  runoff  and  s e diluent  danege#  Erosion  and  runoff 
os  in  this  area  will  bo  more  effective  and  have  a 
ton  than  in  oilier  pai  tc-  of  the  watershed# 


Dope  si  tie: 
fr  jquoncy 
almos  a ct 
banks  •:  an 


. and  scour  damage  are  influenced  tc  a groat  extent  by  the 
and  velocity  of  flood  flews f Some  damage  will  occur  with 
f.  y ever 0 7)  Only  by  keeping  streams  entirely  within  their 
those  damages  be  entirely  eliminated© 

o 


Swamping  is  a product  of  channel  fill#  .Measures 
road  bank  erosion  with  channel  improvement  will 
this  damage o 


tc  control  gullv  and 
do  most  tc  reduce 


Detailed  sedimentation  surveys  of  High  Point  Reservoir,  North  Caro- 
lina^ and  Roxboro  Ciby  Lake,  North  Carolina,  both  in  the  Piedmont 
Plateau,,  befre  and  after  conservation  practices  were  put  into 
effect,  indicate  that  rates  of  reservoir  silting  can  be  reduced  by 
about  35  percent  by  applying  simple  conservation  practices  on  20 
percent  of  the  watershed  land  L/0  Average  rates  of  storage  loss  in 
Newnan  Reservoir,  Georgia,  were  reduced  by  G2  percent  after  soil  and 
water  conservation  practices  had  been  put  into  effect  2/# 


The  recommended  program,  by  reducing  stream  turbidities,  will  result 
in  a reduction  in  cost  of  water  treatment#  A large  part  of  the 
damage  to  waver  supply  is  caused  by  sediments  of  colloidal  size# 

Brune,  Gurinar  ll:  s Effects  of  Soil  Conservation  on  Reservoir 
Sedimentation  in  the  Southeast,  Jour,  of  Soil  and  Hater  Ccnsv#, 
Vole  2%,  No©  2,  April  1947. 

2/  Brown,  Carl  B* , Protecting  Municipal  Watersheds  in  Southeastern 
States#  Public  Works,  Vcl*  76,  No#  5,  ’day  1946® 
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Existing  data  indicate  that  about  90  percent  of  the  fine  suspended 
matter  is  a direct  product  of  soil  erosion..  Except  for  very  low 
turbidities,  studies  show  a direct  relationship  between  turbidity 
and  the  amount  of  chemicals  needed  for  treatment  l/  » The  largest 
saving  will  be  in  the  use  of  chemicals,  principally  alum*  Addi- 
tion.' i savings  will  be  in  labor  and  reduced  filtering  and  wash 
water  charges. 


Previous  studies  shew  that  a 10  percent  saving  will 
program  'chat  is  25-50  percent  effective  in  reducing 


result  from  a 
sediment  load  » 


The  estimated  percent  reductions  of 
from  the  recommended  program  are  gi 
figures  wore  used  when  calculating 


sedimentation  damages  resulting 
ven  in  the  table  below.  These 
benefits  from  the  recommended  lend 


tr eatmont  me a s ur e s * 
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T MATE. 


l DUCT IONS  OP 


LAVA IPS 


STILT  I1VV 


SEDIMENT  Af 

TAG  civ  lend:  id  PECGRAI  I 


percent 

Reductions 

Typo  of  Damage 

Mountain - 
Foothills 

Piedmont 

Plateau 

Silting  of  Reserve!.,  s 

45 

70 

Silting  of  Water  Supply 

15 

15 

Deposit:  on  of  Infertile  Sediments 

60 

65 

Swamping 

— 

75 

Scour 

— 

30 

Other  Direct  Sedimentation  Damages  L 

oh  Evaluated  Qua 

.ntitatively 

Sediment  Damage  to  Drainage  Enter pri 

ses 

Organization  of  drainage  disi 


tri 


began  with  the  rise  of  farm  com- 
modity prices  shortly  prior  to  1920©  In  1940,  there  were  24  drainage 


enterprises  in  the  watershed  with 


area  of  about  36*000  acresi 


Capital  investment  was  more  than  (600,000  Most  of  the  drainage 


JL/  Brume.,  G-unnar  No,  Effects  of  Soil  Conservation  on  Reservoir  Sedi- 
mentation; in  the  Southeast,  Jour,  of  Soil  and  Viator  Consv.,  Vol.  2, 
No.  2,  April  1947, 

2/  Garin,  Alexis  Nc  and  Forster,  G.  ¥.  Effect  of  Soil  Erosion  on 
the  costs  of  public  Water  Supply.  US DA,  SCS-EC-1,  July  1940. 

_3 / Drainage  of  Agricultural  Lands,  Sixteenth  Census  of  the  U.  S.  1940. 
U.  S.  Dept,  of  Commerce,  Bureau  of  the  Census© 


, 


■' 

. 


V 


i 


- 15  - 


enterprises  are  in  Banks  and  Franklin  Counties,  Georgia*  and  Anderson 
County,  South  Carolina* 

Practically  all  drainage  was  accomplished  by  open  ditchos*  In  a fow 
cases,  maintenanbe  work  was  done  for  two  or  three  years  following 
the  original  dredging^  In  most  cases,  however,  provisions  for  mainte- 
nance were  inadequate  or  entirely  lacking*  The  cleared  channels 
filled  with  sediment  in  from  five  to  eight  years  after  wotfk  on  the 
channel  was  discontinued* 

At  the  present  time,  the  drainage  district?  ai*e  kon-operative*  The 
drainage  channels  arc  filled  with  sediment*  Swamping  of  the  adjacent 
flood  plains,  coupled  with  frequent  overflow^  has  caused  practically 
all  lands  in  these  projects  to  go  oiit  of  agricultural  use. 

No  benefit  will  be  realized  from  protection  of  existing  drainage 
channels  since  they  are  already  filled  with  sediment*  The  recommended 
program  will  be  of  considerable  benefit  to  any  open  ditch  drainage 
work  done  in  the  future* 

Sediment  Damage  to  Navigation  Channels 

Tho  entrance  and  lower  22  miles  of  the  Savannah  River  have  been  im- 
proved to  form  Savannah  Harbor*  Above  Savannah,  tho  oxisting  project 
provides  for  a channel  6 feet  deep  and  75  feet  wide  to  mile  199  at 
Augusta,  Georgia*  There  has  been  no  commercial  navigation  on  the 
river  above  Augusta  since  1921* 

The  total  cost  of  the  Savannah  Harbor  project  (new  work  and  maintenance) 
to  June  30,  1947,  was  more  than  $29*000,000*  Total  cost  of  the  exist- 
ing project  above  Savannah  Harbor  to  June  30,  1947,  was  about 
$5,540,000  * During  the  period  July  1,  1945  to  June  30,  1946, 

10,526,221  cubic  yards  of  sediment  were  removed  from  Savannah  Harbor 
and  waterway  at  a cost  of  approximately  $1,013,000*  The  following 
fiscal  year,  5,602,845  cubic  yards  of  sediment  were  removed  at  a cost 
of  $657,896* 

It  is  estimated  that  40  percent  of  the  material  removed  by  dredging 
from  Savannah  Harbor  and  waterway  is  attributable  to  soil  erosion* 

The  Clark  Kill  Reservoir,  when  completed,  will  trap  most  of  the  sedi- 
ment produced  in  the  watershed  above  the  dam  and  is  expected  to  re- 
duce the  cost  of  dredging  in  the  lower  Savannah  River#  Since  most  of 
the  critically  eroding  part  of  the  watershed  is  above  the  Clark  Hill 
Reservoir,  savings  in  dredging  costs  resulting  from  the  recommended 
program  will  bo  relatively  small*  No  benefit  was  claimed  from  this 
source* 

l/  Report  of  tho  Chief  of  Engineers,  U*  S*  Army#  1947  H*  D*  No*  457, 
Pt.  1,  80th  Congress,  2nd  Session* 
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Effect  of  Sediment  on  Aquatic  Life 

Present  values  of  fish  resources  are  low#  Fish  production  is 
1 ’• r .i b c d.  hy  1 on ^ periods  of  turbid  water,  migrating  sand  bars,  and. 
t_.v  absence  of  gravel  bottoms# 

The.  principal  species  taken  are  catfish,  cr apple,  and  sunfisho 
Fi suing  conditions  are  generally  better  on  the  tributaries  but  are 
stai  greatly  limited  by  high  turbidities# 

The  S;  var.nah  River  is  not  used  by  migratory  fish#  There  is  no 
commercial  fishing  of  any  importance,* 

Clc  ar  -jr  water  resulting  from  the  recommended  program  will  increase 
fish  production  by  making  conditions  more  favorable  for  the  growth 
of  fish  food© 


Effect  of  S-.elm.ent  cm  Incidence  of  IJalaria 

The  D ,pa:  -Inert  of  Public  Health,  Sta'-e  cf  Georgia,  reported  very 
little  m* Aorta  above  the  site  of  the  Clr.rk  Hill  Dam©  Until  recent 
years  malaria  has  teen  a major  public  health  problem  from  Augusta, 
Georg  o to  Savannah,  Georgia# 


The  Sbote  Board  cf 
I>3  c cm.:  icr  8 , , 2 9*i 8 „ 
hist oi y of  the  sta 
S o nt h C ar c 1 ina , os 
counties  along  tne 


Health  of  South  Carolina  in  a letter  dated 
3 eporced  the  lowest  incidence  of  malaria  in  the 
he©  Prevalence  of  this  disease  above  Aiken, 
practically  nil#  A few  cases  are  reported  from 
Savannah  south  cf  Aiken,  South  Carolina# 


Ho  dredging  for  materia  control  has  been  done  in  the  watershed  for 
a number  cf  years© 


A reduction  in  the 
chinn;  1 c on  1 it  i on  3 
the  possibiiitv  of 

•A.  O 


rate  of  sediment  production  will  improve  stream 
o Drainage  of  flood  pianos  will  be  improved  and 
a recurrence  of  the  malaria  problem  will  be  re- 


duced# 


.Tec- 


Sediment  on  Recreational  Vc.lues 


The  Savannah  River  is  not  used  to  any  great  extent  for  recreational 
purposes  except  in  the  mountain  tributaries#  High  turbidities  dur- 
ing most  cf  the  year  make  the  river  unattractive  for  swimming#  Re- 
duction of  stream  turbidities  resulting  from  the  recommended  program 
will  increase  recreational  attendance  at  public  parks  and  other  rccre 
ational  areas# 


.on 


^ i 


Concession  rcccip-cs 
revenue  will  be  increased© 


, license  fees,  and  other  rocre* 


Sediment  Damage  to  Property 


Sediment  increases  the  total  property  damage  caused  by  flood  waters, 
It  complicates  and  adds  to  the  cost  of  cleaning  up  alter  floods  sub- 
side# This  typo  of  damage  will  be  lessened  with  a decrease  in  the 


/ 


I 
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amount  of  silt  carried  bv  flood  waters* 

i/ 

Benefits  From  Increased  Productivity  of  Bottom  Lands 

Trfl  utcry  channel  improvement  measures  in  the  Piedmont  Plateau  will 
bri-  g into  more  productive  agricultural  use  appr oxima.tely  40 , 180 
acr  ;s  , It  is  that  part  of  Land  Capability  Classes  H«w6  ITI~v;,  and 
V*-w  land  new  producing  only  brushy  swamp  growth  of  little  or  no 
e c onomi  c val  ue  0 

The  gain  in  production  value  was  based  on  an  average  annual  net  re- 
turn to  the  land  less  the  annual  equivalent  of  costs  necessary  to 
got  the  land  ready  for  production*  This  amounts  to  $5 *72  per  acre 
and  results  in  an  annual  benefit  to  channel  improvement  of  0229,300* 

Ground  Later 


Thus  far  little  consideration  end  no  detailed  study  has  boon  made 
to  the  benefits  of  ground  water  supply  by  increasing  ground  water 
recharge.  There  as  direct  evidence  to  show  that  ground  water 
supplies  have  been  augmented  by  increasing  the  amount  of  recharge 


111  v t/..lVy 

lanr 


"j:  j O U.. 


lections  cf  the  country 0 Improved  use  end  treatment  of  the 

consideration  as  a factor  which  may  serve 


arc  the  ground  water  supplv  along  with  soil  conservation 


and.  flood  control  benefits* 

SUMnaKT  OF  1-111, CBS  AND  FLOOD  C0NTP0L  3EE3FITS 


All  flood  water  and  sedimentation  damages  end  damage  reductions 
evaluated  monetarily  are  summarized  in  Table  D-17*  The  damages 
that  occur  as  a result  of  deposition  and  swamping  ameum 


to  15*3 


percent  of  the  total  estimated  damages* 

■hn  /■»Y*r\r>R  ovi  "I  no  af  iirp  . Tt  r->  q r-  nr 


The  gi 


;cs‘ 


or. mages  ar 


t ,tal 


lamagc 


Ant icipated  re duo 


percent  m 


.gos  amount  to 

35 r 9 percent 

of  the 

ti ons  of  all 

damages  range 

from 

hill  physical 

Land  Unit  to 

■±  6 • 0 

i.ysical  Land 

Unite 
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PART  II  - COSTS  AND  CONSERVATION  BENEFITS 
OF  THE  TATARS  BED  TREATMENT  PROGRAM 


GENERAL 


Appraisal  of  the  effects  of  the  recommended  program  include  certain 
associated  benefits  as  well  as  the  benefits  from  reduced  flood  dam- 
ages mentioned  in  Part  I#  Associated  benefits  accrue  to  property 
owners  and  operators  and  to  the  public#  They  are  the  result  of  the 
open  farm  land  treatment  measures,  the  reduction  in  maintenance  costs 
of  railroads  and  public  roads  due  to  erosion  control,  and  the  in- 
creased returns  from  woodlands  as  a result  of  fire  control  and  bet- 
tor mans,  g cment  # 


As  implied  previously 
DAMAGES  AND" BENEFITS , 


under  the  heading  FLOOD  WATER  AND  SEDIMENT 
the  recommended  program  will  also  reduce  flood 


volume  and  peak  discharge  thereby  bringing  about  better  regulation 


of  stream  flew  and  reduction  of  flood  crests#  The  area  inundated 
by  present  floods  of  various  magnitudes  would  bo  reduced  on  the 
tributaries  and  upper  reaches  of  the  main  stream  The  rate  of  ac- 
celerated sheet  and  gully  erosion  vail  bo  greatly  reduced# 


The  major  land  use  changes  recommended  will  result  in  conversion 
of  most  cf  the  idle  and  the  steep,  eroded,  cultivated  lands  to 
pasture;  perennial  legumes  and  grasses  for  hay  or  grazing,  or  to 
woodland^  In  order  to  accomplish  these  land  conversions  it  vail 
be  necessary  to  make  some  reduction  in  the  acreage  of  clean  tilled 
row  crops,  principally  corn  and  cotton#  Additional  acreages  of 
feed  and  grazing  crops  vail  permit  some  expansion  in  livestock  pro- 
duction,. 


Calendar  year  average  prices  received  and  paid  (applicable  to  the 
watershed)  by  farmers  for  1947  were  used  in  estimating  benefits 
and  costs  of  open  land  measures#  These  prices  are  itemized  in 
Tables  D-18  and  D-19# 

COSTS 

Cost  of  production  data  was  summarized  for  eo.ch  crop  by  operations# 

It  was  expected  that  changes  would  occur  in  the  cost  of  normal  opera- 
tion of  farms  duo  to  the  recommended  program#  Certain  operations, 
such  as  planting  and  fertilizing  row  crops,  are  not  expected  to 
change  due  to  the  recommended  program#  Other  items,  such  as  cost 
of  harvest,  change  if  there  is  a change  in  yield#  Crop  yields  af- 
fected by  the  recommended  program  are  shown  by  physical  land  units 
and  their  subdivisions  in  Table  D-20# 

The  estimated  cost  of  producing  each  crop  per  acre,  present  and 
future,  is  shown  in  Table  D-21#  Unit  costs  of  land  treatment  and 
other  measures  are  discussed  in  A.ppejadix  S# 


( 


Ji 


i 
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Formal  Farm  Operation  Costs 


The  effect  of  the  total  watershed  treatment  program  on  the  cost  of 
normal  farm  operation  by  physical  land  units  and  their  subdivisions 
is  shewn  by  crops  in  Table  B-22„  The  net  changes  in  costs  of  nor- 
mal farm  operations,  summarized  by  physical  land  units,  are  as  fel- 
lows ? 


Fh  y s i c a 1 Lar  d Lhi  t 


Increases  in  Costs 


Dollars 


I Ic  mit  ai  n-Pc>  o th  ills 
Piedmont  Plateau 


786,000 

605,800 


Total 


; .=00. 


10  ..391,800 


As  rr\Z  2 be  noted  in  Table  D-22*  there  are  no  net  decreases  in  the 
cost  cf  prodviemg  crops  by  physical  land  units  or  their  subdivi- 


sion:; 


L 


m,  u 


ised  costs  occurred  for  some  individual  crops* 


h/'-  kO 


of  the  Recommended  Program 


'■.emended  program  is  determined  by  subtracting  the  expected 


airic  See  Appendix  E«  All  dir 


costs  of  the 


The  eec 

physical  accompl l- dement  of  "going”  programs  from  the  total  water- 
shed tr. 
r ccorme 
Indi::  ec 
of  nnr 
increas 
cluled 
ar  e al  s 
Pri  vat  e 


ided  program  by  measures  and  services  are  shown  in  Table  D-23# 
o costs  of  the  recommended  program  (such  as  increased  costs' 


cl  xerra  operations  cue  to  increased  acreages  of 
no.  homiest  costs  due  to  increased  yields,  etc®) 
in  uhis  table*  The  direct  cos  is  of  the  rccomme: 
o shewn  broken  down  between  Federal,  nen- Federal 
sources® 


cover  crops j 
are  not  in- 
:ded  program 
. Public  and 


Costs  of  ’Too dl and  measures 


The  costs  of  the  woodland  phase  of  the  recommended  program  rail  be 
incurred  for  five  measures i (l)  adequate  fire  protection,  (2)  tree 

nl and  and  interplanting  cf 


e 


nting  for  cover  restoration  on  ope: 

stocked  woodland.  (5)  cover  improvement,  privately 


i 1 XeA.  ' J-  v/-  vyiv  sy  ‘-y-  v ’ ' >-*■  v x j.  ^ \ / wv  y w*  ***£y--  — y iT“  — 

owned  woodlands,  (4)  public  acquisition  of  watershed  land 

•—  \ i i i n » *!_  . . _ . • O { 


md 


(5)  development  and  management  of  lands  to  be  acquired  (sec  tables 
D-23  and  D-29) <,  They  are  described  in  detail  in  appendix  E* 


In  addition,  for  purposes  cf  evaluation,  there  is  the  increased 
cost  cf  uimber  production*  This  is  incidental  to  the  program  and 
is  s irmly  the  increased  cost  cf  producing  greater  future  yields  cf 
timber 0 It  is  based,  cn  an  estimated  production  cost  of  about  ^28*00 
per  thousand  board  feet,  including  woods  and  mill  labor,  hauling, 
o.nd  mill  operation®  The  annual  increased  production  cost  is  esti- 
mated to  be  #19,108,400  (see  Table  D-28).  Of  this  amount,  |9, 716, 600 


< 
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is  chargeable  be  the  recommended  program* 

_C o s t c f _Tr ib ut ar y Channel  Improvement  and  Stream  Bank  Stabilization 

1 o c st  of  tributary  channel  impr ovemont  and  stream  bank  stabiliza- 
tion nos  computed  on  a per  stream  mile  basis*  A detailed  discus- 
sior.  of  this  item  may  be  found  in  Appendix  E»  The  total  cost  of 
installing  these  measures  and  the  average  annual  cost  of  both  in- 
stallation and  maintenance  chargeable  to  Federal,  non-Foderal  Public 
ami  Private  sources  are  shown  in  Table  D-24®  Table  P-23  shows  the 
total  costs  and  the  number  of  miles  needing  treatment® 

ASSOCIATED  BENEFITS 

Coon  Land  Conservation  Benefits 


Open  land  conservation  benefits  are  principally  benefits  to  farmers 


CUG  t£ 

re duel 


increased  farm  income®  They  also  include  benefits  due  to 
on  in  maintenance  costs  of  railroads  and  public  roads s 


Estimated  changes  5n  crop  and  pasture  yields  due  to  the  watershed 
trwatmomm  program  yfcotal  watershed  needs) 


o shown  in  Table  D-20® 


The  estimated  gross  farm  income  per  acre  from  each  crop  and  from 
pasture  j/  shown  in  Table  D-25()  The  effect  of  the  total  watershed 
treatmem  pr ■:  gram,  including  "going1'  programs,  on  gross  farm  income 
is  snovwi  in  Table  L --26  by  physical  land  units  and  their  subdivisions, 
The  net  changes  in  farm  income  summarized  by  physical  land  units  are 
as  follows  s 


Physical  Land  Unit 


Increases  in  Farm  income 


Mo  lint  a i n-Fc  c thil  I s 
Piedmont  Plateau 


Dollars 

3,38-3,700 

53,851,300 


Total  Watershed 


37,2-35,0 00 


There  ere  no  net  decreases  in  gross  farm  income 
units  or  their  subdivisions,  although  there  wor 
crops  where  decreases  in  gross  income  occurred® 


by  physical  land 
e a few  individual 
This  is  shewn  in 


Table  D~26« 


Annual  conservation  benefits  from  reduction 
railroad  maintenance  due  to  erosion  control 
These  benefits  amount  to  $272a300o 


of  public  road  and 
are  shown  in  Table  D-27® 


i 


- 21 


Benefits  from  Woodland  Measures 

The  major  benefits  from  good  timber  management  which  accrue  to  wood*- 
land  owners  and  operators  are  indicated  by  the  increased  yields  to 
be  obtained  when  the  forest  lands  become  fully  stocked*  Although 
many  of  the  larger  operators  in  the  watershed  market  their  forest 
products  in  a finished  form  such  as  dressed  lumber,  pulp,  paper,  or 
furniture,  the  benefits  to  average  owners  and  operators  are  best  an- 
praised  in  terns  of  green  lumber  values  and  the  value  of  pulpwood 
loaded  at  the  railroad  siding* 

Present  timber  resources  of  the  Piedmont  and  Mountain- Foothill  por- 
tions of  the  watershed  are  badly  depleted,  the  stands  averaging  only 
1,895  board  feet  of  sawtinber  and  690  cubic  feet  of  total  merchantable 
volume  per  acre#  With  a current  growth  rate  of  slightly  over  5-|- 
percent,  the  present  annual  yield  of  forest  products  is  only  38  cubic 
feet  per  acre*  With  recommended  woodland  practices  in  effect,  the 
effective  growing  stock  will  be  increased  to  2-|-  times  the  present 
average  volume*  Cultural  and  protective  practices  will  more  than  off- 
set the  tendency  toward  decreased  growth  percent  often  associated 
with  heavier  stocking#  When  the  program  becomes  fully  effective, 
annual  production  vail  average  95  cubic  feet  per  acre# 

Recognizing  the  growth  and  importance  of  the  pulpwood  using  industries 
of  the  watershed,  it  is  expected  that  one-third  of  the  annual  cut  will 
be  diverted  into  these  channels,  the  other  two-thirds  going  into  saw- 
timber  or  other  products  of  equivalent  value#  On  this  basis  the 
present  gross  value  of  the  annual  growth  is  estimated  to  be  $8*50  per 
acre*  This  will  increase  to  $21*25  per  acre  when  the  program  becomes 


Table  D-28  shows  timber  production  returns  at  present  and  with  the 
"going"  and  recommended  programs  combined*  Increased  annual  produc- 
tion costs  of  $19,108,400  and  increased  gross  annual  returns  of 
$35,353,600  will  result  from  improved  timber  management,  protection, 
and  reforestation* 


1 J Vieighted  values  based  on  present  and  anticipated  future  distribu- 
tion of  wood  products  derived  from  annual  growth. 


* 


f 
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PAST  III  - 3U1LAR7  AND  COMPARISON 
OF  BENEFITS  AND  COSTS  OF  THE 
RECCI1  lENDED  PROGRAM 


FOR  FUTURE  FLGODUATER  LAI  AGES 


The  l x 3a  of  land  in  agricultural  production  subject  to  flood  damages 
diminishes  until  the  program  stabilizes  land  damages.  The  following 
procedure  was  used  to  make  the  adjustment® 

It  was  assumed  that  floodwater  damage  would  decrease  in  a ratio  di- 
reerjy  proportional  to  the  decrease  in  the  number  of  damageable  acres. 
It  was  also  assumed  that  land  damage,  expressed  as  a net  loss  in  pro- 
duced \rity  of  the  land,  would  increase  for  100  years  for  the  Mountain*- 
Foothilis  Area  and  50  years  for  the  Piedmont  Plateau®  Land  damage 
would  then  become  constant  with  no  further  increase.  The  floodwater 
damage  wo  a)  d decrease  for  a like  number  of  years  and  then  become  con^ 
stant  with  no  further  decreases.  The  calculations  based  on  these 
assumptions  are  shown  below* 

Pith  out  Pr ogr  am 


Mountain  ard  Foothills  Physical  Lane,  Unit  t 

Ini * ial  annual  floodwater  damage  to  crops  and  pasture 
Anna*  1 i 1 oodwat  x damage  at  ICO ch  year 
Decrease  in  annual  damage 


$210,800 
206,570  1/ 

$ Lk  , do  0 


Annual  decrease  in  damage  during  100  years 


44 


?// 


44  x 1887*376  / 206,370  . ^ Q/1 9 9QR 

7 — - #0,242,295 
0 o 04 


Annual  equivalent  floodwater  damage  " $5,242,295  x 0,04  z $209,692 


Land  damage  (average  annual  equivalent  of  loss)  = 


3,600 


Total  annual  damage 


Pi e dmont  Phys i c al  Land  Unit • 


$215,292 


Initial  annual  floodwater  damage  to  crops  and  pasture 
Annual  floodwater  damage  at  50th  year 
Decrease  in  annual  damage 

Annual  decrease  in  damage  (50-year  period) 

1,430  x 712.94538  311,815  _ 

#8,814,887 

Annual  equivalent  floodwater  damage  z $8,814,887  x 0.04a  352,595 


$353,300 
311,815  \J 
M"'/I,4o5 

1,430 


Land  damage  (average  annual  equivalent  of  loss)  - 


Total  annual  damage  a 


250,400 

$602,995 


Annua  1 loss  in  floodable  acres  a 0.021  percent. 

2 / Present  value  of  annuity  decreasing  by  1 per  year  for  100  years  at  4^ 
r6j  Present  value  of  annuity  decreasing  by  1 per  year  for  50  years  at  4/£ 


■ . 


V 


I 


— 
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Adjustment  for  Future  Floodwater  Damages 
With  Channel  Improvement  Only*  l/ 

Initial  annual  floodwater  damage  to  crops  and  pasture 
Annual  floodwater  damage  at  100th  year 
D. crease  in  annual  damage 

Annual  decrease  in  damage  during  100  years 

931  X 13873,576  = 1,851,516  / 9,050,175  = 

Annual  equivalent  of  floodwater  damage  - $10,901,691  x 
Land  damage  (average  annual  equivalent  of  loss)  - 
Total  annual  damage  * 

With  Complete  Program;  \j 

Initial  annual  floodwater  damage  to  crops  and  pasture 
Annual  floodwater  damage  at  100th  -^ear 

O *y 

Dec] case  m annual  damage 

o 

Annual  dwrease  in  damage  during  100  years 


0460, 100 
562,007  Zj 
T”r8,093  " 

•9  931 


f 10,801 ,691 
0.04  = 435,068 
216,400 
9652,468 


9251,500  . 

1242,149  V 

CTTS755T 


194 


194  x 1387*576  ~'V  242  .149 


u 


-04 


366,151  / 6,053,725 


Annual  equivalent  of  floodwater  damage  s 6,419,876  x 


|6,419,876 
»04  = 256,795 


Lend  damage  (average  annual  equivalent  of  loss)  = 
Total  annual  damage  <- 

Agricultural  and  Land  Damage  Reductions; 

Annual  Equivalent  of  Floodwater  and  Lend 
Damage  Without  Program 
Annual  Equivalent  of  Floodwater  and  Land 
Damage  with  Channel  Improvement  Only 
Annual  Equivalent  of  Floodwater  and  Land 
Damage  with  Complete  Program 


74,500 

9351,295 

$816,287 

$652,468 

$331,295 


$816,287  - 

5 / 

$652,438  = $163,800  - 

$816,287  - 

$331,295  = $485,000  5/ 

Agricultural  and  Land  Damage 
Reductions  from  Channel  Improvement* 
Agricultural  end  Land  Damage 
Total  Reductions 


$485,000  - $163,800  - $321,200  Agricultural  and  Land  Damage  Reduc- 
tions from  Other  Mcasrros* 

1/  Mountain-Foothills  and  Piedmont  Physical  Land  Units  combined# 
Annual  loss  in  flocdable  acres  z 0.2132  nercent. 

3/  Present  value  of  annuity  decreasing  by  1 ncr  year  for  100  years  at 

4?g. 

4/  Annual  loss  in  floodable  acres  - 0.0740  percent* 
bj  Rounded  to  the  nearest  100* 


z&  * 


AD  JUS TMENT  OF  COSTS  AND  BENEFITS  FOR  "GOING”  PROGRAMS 


A proportion  of  the  increases  in  annual  open  land  and  woodland  produc- 
tion costs  is  assignable  to  "going"  programs#  The  ratio  of  the  an- 
nual equivalent  direct  costs  of  the  "going"  programs  to  the  recommend- 
ed program  is  the  method  of  division#  This  ratio  is  determined  on  a 
percentage  basis.  All  benefits  to  land  treatment  measures  are  divided 
between  "going"  programs  and  the  recommended  program  in  proportion  to 
the  costs  of  each  phase# 


A much  larger  proportion  of  the  land  treatment  phase  of  the  program 
will  be  accomplished  under  the  "going"  programs  on  open  land  than  on 
forest  land#  Separate  estimates  of  the  costs  and  benefits  from  wood- 
land and  open  land  are  calculated  on  the  basis  of  the  annual  equiva- 
lent costs  \J  9 A separate  ratio  is  determined  for  woodland  and  open 
land  in  the  following  summary# 


W o o d 1 and  ? r e atme  nt  7 -Ic  a s vr  c s : 


Annual  Equivalent  Costs  "Going"  Program  £520,700 

Annual  Equivalent  Costs  Recommended  Program  Zj  £550,700 


Tote 


£1,059,400 


50  <-,85#  due  to  Recommended  Program 


538 , 700  

1,05  Oca 

$35,353^600  Annual  Woodland  Benefits  (Page  D-21) 
50*85# 


fl7,G77,300  Woodland  Benefits  from  Recommended  Program 


$19,103,400  Total  Increrse  in  Annual  Production  Costs  on  Woodland 
(Page  D-21  ) 

50® 85% 


9,716,600  Increase  in  Annual  Woodland  Production  Costs  due  to 
Recommended  Program 


Open  Land  Treatment  Measures* 


Annual  Equivalent  Costs,  "Going"  Programs 


$7,361,100 


Annual  Equivalent  Costs,  Recommended  Program 
Total 


1,306,500 


$8,867,600 


$1,506,500  _ , „ nr.r/  , , , , 

oUU  ~ 17c 00%  Cue  to  Recommended  Pr 


ogram 


$37,235,000  Open  Land  Conservation  Benefits  (Page  D-20 ) 

17# 00# 

$ 6,330,000  Open  Land  Cons ervation  Benefits  from  Recommended  Program 


$10,391,800  Total  Increase  in  Annual  Production  Costs  on  Open  Land 


17,00# 


(Page  D-19) 


$ 1,766,600  Increase  in  Annual  Production  Costs  due  to  Recommended 

Program  on  Open  Land# 

The  average'  annual  equivalent  of  installation  costs  was  determined 


by  talcing  2 -a-  percent  of  the  Public  and  4 percent  of  the  Private'  install! 
tion  costs#’"  These  totals  wdro  added  to  the  .annual  maintenance  costs# 

2/  Includes  prorated  costs# 


' r 


Benefits  from  F eduction  in  Flood  Damages  ?, 

Benofi zi  from  roauet ion  in  flood  damages  duo  to  conservation  measures 
are  r.  bt?  idetahie  jointly  to  open  land  and  wood  land  treatment  measures* 
The  o vino.fi  be  cannot  > o readily  nor  ac-cu^atcly  s epa rated  race  "ding  to 
ope*-*  Xr.nc  or  woodland  measures e.  lie  proper t:l  OKing  of  those  1 eo.ofir.s 
bo  v,.'o  end  recommended,  programs  can  Lost  do  cons  adored  os  a 

t:itf  ."‘.racr  than  indivi dually®  Tne  ratio  between  the  direct,  atueul 
equivalent  costs  of  the  total  land  treatment  and  tne  rceomranr.  dwf  pro~ 
gram  prcvic.eH  the  oasis  for  separating  the  benefits » It  is  computed 
ar  fe'J.i'-.wd  . 


;fv  tins  ft  m’.tmenr  Progr 
iVini  o..  gqvi  miens  Costs 
•irmu  o.  It  i x 3 Tfra  1 out  Costs 


am 

” Going  ’ dr  ogr.  am 
Recommends.  d f r ogr  ta 


i > 


,881  SCO 
2^045*^200 
£:2/2  27*000 
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? 8%  due  to  Recommended  Program 


Sou.- < os  ,:oo  r looii  is  r i tho.,e  bonnfi+F  including  ’’going  w and  recommended 
pi- ogr  amt  art  as  follows? 


duo 

tier 

...n  Flood 

Damages  Duo  to 

Conservation  I 

. iO  a cures 

..if  , 

ri<;v 

Itural  ai  d 

hand  Damage 

$331 

,?.co 

(Page 

D~?,3 } 

» > j 

i 1 

Roads  oo.'i 

Railroads 

Sc 

,400 

(Table 

D-9) 

Ro 

S 0;  v 

oil-  Sil'.in 

b 

~\  r» 

C- 

.,100 

(Table 

D-15) 

.rva 

.t< . j. 

Supply  ml 

t3  ng 

p*. 

mgCO 

(Table 

D-16 ) 

P u 

to-hof 

$55  c(j 

,100 

00  c 

* 6/a 

Do 

.c  to 

to  torn  a.  aid 

od  Program 

sr>~ 

,0'10 

1/  die  cVftgc  annua]  equivalent,  of  installation  costs  was  determined 
oy  cciing  ftf  percent  of  the.  Public  and  4 percent  of  Private 
installation  costs*  inr.ua  1 operation  and  maintenance  costs  were 
added  to  these-  to  obtain  total  annual  costs* 


' 

•- 


I 
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SUMC-RY 

Summary  of  Costs  of  the  Recommended  Program 

All  costs  of  the  recommended  program,  except  increases  in  annual  costs 
of  open  land  and  woodland  production,  are  shown  in  Table  B-23  by  meas- 
ures w The  f ollovdng  is  a summary  and  distribution  of  the  costs  of  the 
recommended  program  shown  in  Table  D-30  by  groups  of  measures  and  the 
annual  increase  in  production  costs  on  open  land  and  woodland* 

Total  Installation  Costs 
Federal 

Ron-Federal  Pub lie 
Private 

Total 


|14r378,400 

2.854.300 

4. 875.300 
$22, 106  .,000 


Average  Annual  Equivalent  of 
Installation  Costs 

Federal 

Non- -Federal  Public 
Private 

Sub-total 


359,500 
71,400 
194, 900 


Annual  Direct  Operation  and 
Lr  i i n t ena no  o Costs 
Federal 

Ron- Federal  Public 
Private 

Sub-total 


$ 158,300 

532*000 
845  '.900 


;j>  625,800 


11,556,200 


Total  Annual  Direct  Costs  of  Program  Measures 
Annual  Increase  in  Production  Costs  on  Open 
Land  and  Woodland 

Total  Average  Annual  Costs 


$2,162,000 

-$11,485,200 

$lT,*64o7200 


Annual  Direct  Operation  and 
Maintenance  Costs  $1,536,200 

Annual  Increase  in  Production 
Costs  on  Open  Land  and  Woo d- 
iand  $11,483 ,200 

Total  Annual  Operation  and  Maintenance  Costs  $13,019,400 


Tho  average  annual  cost  to  channel  improvement 
(Tables  D-24  and  D-30)  and  is  included  in  the 


amounts  to  $116,800 
preceding  total  average 


annual  costs » 


€> 


V 
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Allocation  of  the  costs  of  the  program  to  Federal,  non-Fedor al  Public, 
and  Private  source  of  funds  is  made  according  to  the  ratio  that  bene- 
fits are  expected  to  accrue  to  each  of  these  interests#  Table  D-23 
shows  the  distribution  of  installation  and  maintenance  costs  of  the 
recommended  program  by  measures,  groups  of  measures,  and  sources 
(Federal,  non- Federal  Fublic,  and  Private)# 


Benefits  from  Channel  Improvement  and  Stream  Break 


Stabilization 


Flood  dama'ge  benefits  from  channel  improvement  and  stream  bank  stabili- 
zation become  fully  effective  immediately  upon  installation#  Sources 
and  amounts  of  benefits  are  estimated  as  follows: 


Agricultural  and  Land  Damage  Reductions 
Benefits  From  Increased  Productivity 
of  Bottomlands 

Total 


$165,300  (Page  D-23) 

229,300  (Page  D-17) 
$393,300 


Summary  of  Benefits  of  the  Recommended  Program. 


All  benefits  to  land  treatment  measures  are  divided  between  "going"  pro- 
grams and  the  recommended  program#  The  division  of  land  treatment 
benefits  was  completed  on  Page  24# 

• Total  flood'  control  and  conservation  benefits  from  the  recommended  pro- 
gram arc  as  follows  : 


Open  Land  Conservation 
Woodland  Benefits 
Flood  Reduction  Benefits 
Decreased  Maintenance  of 
Roads  and  Railroads 
Channe  1 Impr  o vement 

Total 


$6,330,000 

17,977,300 

107,200 

272,300 

595,600 

$25,080,4:00 


COMPARISON  OF  BENEFITS  ANP_ 

PROG  RAM 


Comparison  cf  Benefits  and  Costs  - Channel  Improvement  Only 


At  the  1947  cost-price  level,  the  total  average  anr 
channel  improvement  and  stream,  bank  stabilization  c 
and  total  average  annual  costs  amount  to  $116,800# 


mal  benefits  from 
mount  to  $393,600 


These  benefits  and  costs  are  adjusted  to  future  price  levels  by  indexes 
provided  by  the  Bureau  of  Agricultural  Economics  as  follows: 

1947  Future 

Indexes  Indexes  Base  Period 


Benefit  Conversion  Indexes 


Farm  Product  Prices  l/ 

266 

130 

(1910-14 

= 100) 

Items  Used  in  Production 

224 

155 

(1910-14 

> 100) 

Farm  Wage  Rates 

419 

275 

(1910-14 

= 100) 

Cost  Conversion  Indexes 
Construction  Costs 

413 

325 

(1913  = 

100) 

'Weighted  a'vcr'a'ge  'index'  cf  major  product  groups  found' "in  the  water  she’ d# 
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Weighted  conversion  factors  were  determined  from  these  indexes  and 
arc  applied  to  benefits  and  costs  for  adjustment  purposes  to  arrive 
at  adjusted  benefits  and  costs  as  follows:  Benefits f $228,700; 

Costs,,  $31, 900© 

The  adjusted  channel  improvement  benefit-cost  ratio  is  2049  to  1* 
Comparison  of  Benefits  and  Costs  - Recommended  Program 

l 

At  the  19*- 7 cost-price  level,  the  total  average  annual  benefits  from 
the  recommended  program  (including  channel  improvement)  amount  to 
$ 25 f 080,400  end  total  average  .annual  costs  amount  to  $18,645,200.* 

These  1 cue fits  and  costs  are  adjusted  to  future  price  levels  by  indexes 
provided  by  the  Bureau  of  Agricultural  Economics  as  follows; 


1947 

Future 

Indexes 

Indexes 

Base  Period 

Benefit  Conversion  Indexes 


Farm  Product  Pricc-s  1 / 

266 

130 

(1910-14  = 100) 

’ [holes ale  Lumber 

278 

145 

(1926  » 100) 

Items  Used  in  Production 

224 

155 

(1910-14  = 100) 

F c.r  m W ag  e Pates 

419 

275 

(1910-14  = 100) 

Construction  Costs 

413 

325 

(1913  = 100) 

Cost  Conversion  Indexes 

Farm  Wage  Hates 

419 

275 

(1910-14  = 100) 

Items  Used  in  Production 

224 

155 

(1910-14  = 100) 

C ons  tr  ue  t i on  C c st  s 

413 

325 

(1313  = 100) 

Indexes  were  wei gated  to  reflect  the  amounts  of  benefits  and  costs 
coming  from  each  source  to  which  the  index  was  applicable*  The  ad- 
justed benefits  amount  to  $>12,851,200  and  the  adjusted  costs  amount 
tc  $9,475,2004. 


The  adjusted  recommended 


>r o ,gr am  b on efit-cost 

o 


ratio  is  1*36  to 


X • 


N0TS3_  ON  THE  DERIVATION  OP  STAIN 
ISl'TA  SHOWN  IN  ^THif  3TJR/EY  I-iEPOAT 


The  average  annual  flood  control  benefit  of  $313,000,  shown  in  the  re 
port  is  a combination  of  the  $393,600  benefit  to  channel  improvement 


only  (Tables  D-8,  B-13,  and  B 


!7)  and  the  sum  of  other  flood- 


control  benefits  (Page  E— 27 ) multiplied  by  20*6  percent*  The  sum  of 
other  flood-control  benefits,  derived  as  described  above  and  rounded 
tc  the  nearest  thousand  dollars,  is  shown  in  Table  D-51*  Channel  im- 
provement benefits  and  associated  benefits  are  also  shown  in  Table  D-31* 
These  benefits  wore  then  adjusted  by  the  use  of  future  indexes  furnished 
by  the  Bureau  of  Agricultural  Economics,  and  the  adjusted  benefits  are 
also  shewn  in  Table  D-31*  The  individual  weighted  conversion  factors 
aro  as  follows;  For  channel  improvement  and  other  f lood-ccntr c 1 bene- 
fits, 0*531;  all  other  flood-control  and  associated  benefits,  0*511* 
Adjusted  associated  benefits  were  determined  by  subtracting  adjusted 
flood-control  benefits  from  adjusted  total  benefits* 


y 


Weighted  average  index  of  major  product  groups 


found  in  tlic  waters he d, 
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Federal,  non-Feder&l  Public  and  Private  costs  of  the  recommended  pro- 
gram are  summarized  in  Table  D-31*  These  costs  after  adjustment  by  a 
weighted  future  index  (derived  from  future  indexes  furnished  by  the 
Bureau  of  Agricultural  Economics)  arc  also  shown  in  Table  I>31s  The 
conversion  factors  in  mailing  cost  adjustments  shown  in  Tabic  D-31  arc j 
Channel  improvement  and  all  public  costs,  0*737;  private  costs  by  a 
weighted  factor  of  #636# 

Comparison  of  the  Effect  of  Discounting  Delayed  Benefits 

There  ore  certain  types  of  benefits  resulting  from  the  recommended 
program  uhat  will  be  delayed  until  treatment  measures  become  fully 
effective o In  this  analysis,  therefore,  such  benefits  were  discounted 
to  allow  for  this  lag-  in  effectiveness 0 

It  was  assumed  that  benefits  resulting  from  land  treatment  measures, 
namely,  flcodwater  damage  reductions,  open  land  conservation  benefits, 
and  decreased  cost  of  maintenance  on  reads  and  railroads,  would  be 
delayed  5 years;  and  that  woodland  conservation  benefits  would  be  de- 
layed 30  yea:.  So  It  was  also  assumed  that  each  type  of  benefit  would 
start  o.t  kero  and  uniformly  build  up  to  the  maximum  over  the  period 
of  delay>  The  benefits  would  then  level  off  and  remain  constant 
thereafter 0 

Increases  in  annual  costs  of  open  land  and  woodland  production  were 
discounted  in  the  some  manner  as  described  for  benefits*  Other  costs 
were  not  disc cunt edc 

Benefits  resulting  from  the  channel  improvement  measure  will  become 
fully  effective  immediately  upon  installation  and,  therefore,  were  net 
uis countea# 

Discounting  deferred  benefits  from  land  treatment  measures  will  reduce 
the  ratio  of  total  benefits  tc  total  costs  for  all  measures  from  1.36 

to  1 to  1*51  to  1# 
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The  recommended  program  described  and  evaluated  in  these' appen- 
dixes includes  forest  land  management  measures  for  2,701,000 
acres,  the  area  -which  should  be  treated  to  achieve  the  most 
effective  program  of  runoff  and  water  flow  retardation  and  soil 
erosion  prevention.  An  evaluation  of  the  progress  of  the  going 
program  as  it  is  now  operating  and  as  it  is  affected  by  the  lack 
of  some  form  of  public  control  of  forest  practices  on  private  land 
indicates  that  this  full  treatment  will  not  be  fully  attained 
during  the  15-year  installation  period* 

In  order  to  make  the  program  consistent  with  these  indications, 
the  recommendations  presented  in  the  report  include  forest  land 
measures  for  only  the  area  on  which  it  is  estimated  these  measures 
will  be  adequately  maintained.  The  quantities  of  forest  measures 
recommended  in  the  report  were  obtained  by  reducing  those  shown 
for  private  forest  land  in  the  appendixes,  the  reductions  being 
made  both  in  the  areas  to  be  treated  and  in  cost  of  treatment. 

The  recommended  forest  land  measures  now  include  cover  improvement 
for  1,095*000  acres  of  private  forest  land  at  an  estimated  installa- 
tion cost  of  $);08,500  to  the  Federal  Government  and  Ol;08,500  to 
local  interests.  The  revised  estimates  of 'annual  operation  and 
maintainance  costs' of  this  measure  are  $27*230  to  the  Federal 
Government  and  $27*230  to  local  interests.  Tree  planting  was  also 
revised  and  is  now  recommended  on  111, $00' acres  of  private  lands 
at  an  estimated'  installation  cost  of  $l;51i,000  to  the  Federal  Govern- 
ment and  $1*362,000  to  local  interests.  These  changes  resulted  in 
a reduction  of  9 percent  in  the  average  annual  cost  of  forest  land 
measures. 

Benefits  and  increased  production  costs  resulting  from  forest  meas- 
ures were  reduced  in  proportion  to  the  reduction  in  cost  of  these 
measures.  This  resulted  in  the  following  changes: 

1.  Total  flood  control  benefits,  shown  on  page  25* 

Appendix  D,  were  reduced  from  $107,200  to  $10)4,600* 

2.  Total  forest  conservation  benefits,  shown  on  page  21;* 
Appendix  D,  were  reduced  from  $17,977*300  to 
$16,359*300. 

3*  Increased  forest  production  costs,  sham  on  page  21;, 
Appendix  D,  were  reduced  from  $9*716,600  to 
$8,81;2,100. 


The  net  effect  on  the  annual  costs  and  benefits  of  the  land  treat- 
ment measures  (19l;7  prices)  was  to  change  total  annual  costs 'from 
$13,528, 14OO  to  $12,605*U00,  and  annual  benefits  from  $21;* 686,800 
to  $23,066,200.  Total  costs  and  benefits  based  on  1955-1965  prices 
changed  respectively  from  $9,U75,200  to  $8*838, );00  and  $12*851,200 
to  $12,022,900.  These  revisions  did  not  change  the  benefit-cost 
ratio  of  1.36  to  1. 
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Table  D-7 


STAGE- DAMAGE 


RELATIONSHIPS  BY  MONTHS  FED  STREAM  KILE  ±/ 
BROAD  RIVER  FLOOD  PLAIN 
SAVANNAH  RIVER  WATERSHED 


peak 

Stage 

in 

SestjV 

Damage  to. 

Fixed 

Improve-, 

mentsA/ 

Dollars 

Damage  to  Crops  and  Pasture  - Nearest  Dollar 

Do  c . 
Jan. 
Fob . 

Mar . 

Apr . 

_ 

May 

— 

June 

I 

July 

Aug . 

i 

Dept,  j Oct. 

n 

ITov.j 

1 

IS 

0 

1 

! 0 

2 

0 

O. 

19 

5 

12 

r - - 

1?  | 

0 

1 

„_°] 

— 

17 

1 

_ » 
1 

4 

16 

33 

23 

32 

22 

A 

~ ' 

.5 . 

. 1 ! 

18 

2 

1 

6 

28 

64 

59 

^ 

2AL_ 

97 

21 

14 

6 ! 

13 

3 

1 O 

2 

8 

39 

91 

99 

120 

47 

2S 

1 

■ 11 1 

20 

* 

2 

9 

49 

112 

141 

173 

143 

r 0 

i 

82  ; 47 

18 

21 

6 

5 

11 

59 

133 

1 .RAJ 

234 

200 

1 

116  ! 67 

...  .J  .. 

25 

22 

7 

1 ^ 

! 3 

12 

69 

155 

214 

289 

249 

143 

QR 

..  SL 

23 

9 

4 

14 

79 

1 <~r  a 
J.  / 0 

249 

340 

295 

173 

102 

i 

38  i 

24 

11 

4 

16 

38 

198 

285 

391 

• 

340 

— — 
207 

• ’ — 

118 

i 

- 2 - J 

12 

14 

4 

16 

93 

208 

317 

435 

a p,n 

237 

. . 
134 

49  } 

26  | 

4 

17 

98 

216 

541 

473 

41.3 

£64 

149 

bo 

1 

27  i 

15 

4 

17 

101 

224 

354 

501 

443 

283 

160 

59 

! 

28 

IS 

4- 

18 

104 

231 

366 

523 

465 

J47-J 

L.JVL. 

51 

29  | 

13 

4 

18 

107 

237 

377 

53  9 

<*00 

306 

173 

63 

30 

17 

5 

20 

115 

236^ 

391 

562 

501 

316 

178 

56 

31 

13 

5 

21 

122 

273 

413 

-mT  

590 

522 

320  _ 

135 

58 

32 

19 

6 

23 

131 

292 

4r4 

627 

554 

347 

196 

72 

33 

20 

6 

24 

140 

311 

475 

663 

591 

370 

209 

77 

34 

21 

6 

25 

148 

329 

506 

714 

632 

S97 

- 

224  ! 

83 

34.8 

| 22 

7 

26 

155 

345 

555 

756 

670 

f r\  ry 

^2  0 

— 

1 

259 

88 

... 

l/  1947  cost-price  level, 

2/  Stage  in  feet  on  the  Broad.  River  gage  near  Dell,  Georgia. 

3/  Variation  in  damages  to  fixed  improvements  by  months  is  negligible. 


D-8 


Table  D-8 


Tab! 

AGRICULTURAL  DA:.  SS  AMD  BENEFITS  V 
AVERAGE  ANNUAL  FLOOD  DAI  A;':  AND  FLOOD  REDUCTION  BENEFITS 

SAVANNAH  I IV  WATERSHED 


Stream 

Miles 

Present  Damages 

Future  Damages 

Benefits 

Per 

With  oannel 

Improvement 

With  Complete  Program 

Channel 

Improv. 

Benefits 

Sample- 

Repre- 

sented 

Stream 

Mile 

Total 

Pe 

Ptrea  ile 

Total 

Per 

Stream  Mile 

Total 

Other 

Benefits 

Total 

Benefits 

Miles 

Dollars 

Dollars 

pclif,  E 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Keowee  River,  S.  C. 

for  Mountain-Foothills 

620 

31*0 

210,800 

281 

l - 

173,600 

153 

9U.900 

37.P00 

78,700 

115,900 

Broad  River,  Georgia 

201 

18  5 

37,200 

30,200 

81* 

16,900 

7,000 

13,300 

20,300 

Little  River,  S,  C. 

1,371 

18  5 

jl*6,loo 

137 

256,300 

80 

11*9,700 

89,800 

106,600 

196,1*00 

Total  for  Piedmont 

2,  07  2 

385*300 

236,500 

166,600 

96,800 

119,900 

216,700 

Savannah  River  Watershed  Total 

2,692 

59)4,100 



1*60,100 

261,500 

13!*, 000 

198,600 

332,600 

)J  Includes  crop  and  pasture  damages  a nd  damages  to  fixed  improvements. 
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Table  D-10 


Physical  Land 
Unit 

Sample 

Tributaries 

Tati 

In 

. 

Swamping  , 

Total 

Mountain-Foothills 

Keowee  River 

3 

* $ 

Acres 

0 

1 

•Piedmont  Plateau 

Broad  River 

7 

&4.40 

289*30 

2,673 

26,195.40 

Piedmont  Plateau 

Little  River 

1 

0*00 

1,454 

14,249*20 
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Table  D-10 

TOTAL  MET  LOS  FROM  SEDIMENT  DAMAGE  TO  FLOOD  PLAINS,  SAMPLE  TEI  BETA?  IE S 
SAVANNAH  RIVE!  Y/ATERSHED 


physical  Land 
tbit 

Sample 

Tributaries 

Total  Acres 
In  Semple 

Deposition  of 

Infertile  Sedinsnt 

Soour 

Swamping  , 

’ 'I  ■' 

1 

2 

3 

Total 

1 

2 

Total 

Acres 

Acres 

X 

Acres 

IT 

3 

Acres 

* 

Acres 

* 

' T“ 

Acres 

Mountain-Foothills 

Keowee  River 

3,055 

0 

163 

1,434.40 

0 

1,434.40 

0 

0 

0 

fiadmont  Plateau 

Broad  River 

7,319 

146 

319.00 

326 

1,434.40 

0 

1,753.40 

118 

64.90 

204 

224.40 

289.30 

2,673 

26,195.40 

Piedmont  Plateau 

Little  River 

1,842 

0 

0 

0 

0.00 

0 

0 

0.00 

1,454 

14,249  .20 

Table  D-ll 


-L  - ■ - 

Physical  Land 
Unit 

Sample 
Tributar  ies 

1 

I 



■ 

ss 

Annual  Per  Acre  Increment  of 

Loss  ■ 

wamping 

Deposition 

Scour 

Swamping 

!Doll  ars 

Doll  ars 

Dollars 

Dollars 

Mountain-Foothills 

K octree  River 

0.00 

.0046 

.0000 

.0000 

Piedmont  Plateau 

Broad  River 

231.82 

.0021 

.0003 

.0317 

Piedmont  Plateau 

Little  River 

126.10 

.0000 

.0000 

.0685 

2-N-7523-3 
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Table  D-ll 


AKffllAL  IECBEIEKT  OF  FLOOD  FLA  IK  LOSS,  SAlfPLE  UlI  RUTARIES 
SAVAKKAH  RIVER  WATERSHED 


Physical  Land 
Unit 

Sample 

Tributaries 

Total  Acres 
In  Sample 
Flo6d  Plain 

Cumulative  Production  loss 

Period  Dur- 
ing which 
Loss  Occurred 

Annual  Increment  of 

Loss 

Annual  Per  Acre  Increment  of 
Loss 

Deposition 

Scour 

Swamping 

Deposition 

Scour 

Swamping 

Deposition 

Scour 

Swamping 

Dollars 

Dollars 

Dollars 

Years 

Dollars 

Dollars 

Dollars 

Doll  ars 

Dollars 

1 Dollars 

Mountain-Foothills 

Keowee  River 

3,055 

1,434.40 

0.00 

0.00 

101 

14.20 

0.00 

0.00 

.0046 

.0000 

.0000 

Piadront  Plateau 

Broad  River 

7,319 

1,753,40 

289.30 

26,195.40 

113 

15.52 

2.56 

231.82 

.0021 

.0003 

.0317 

Piedmont  Plateau 

Little  River 

1,842 

0.00 

0,00 

14,249.20 

113 

0.00 

0.00 

126.10 

.0000 

.0000 

.0685 

2-  N- 7523  - 3 


Ray  si  cal  Land  Unit 

Sample 

Tributaries 

1 

| 

Total  Annual 
Increment  of 
Loss 

amping 

re 

Total 

Mount  a in-Foo  thil 1 8 

Keowee  River 

rs 

Dollars 

Dollars  2/ 

00 

0.00 

145 

Piedmont  Plateau 

Broad  River 

17 

6,615.69 

7,117 

Piedmont  Plateau 

Little  River 

B5 

4,539.22 

4,539 

Piedmont  Plateau 
Sub -Total 

r ...... 

11,154.91 

11,656 

Grand  Total 

s 

11,801 

l/  Does  not  include  Area  of  Bottom  Land  flc 
2 l Rounded  to  nears st  dollar® 
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Table  0-12 

ANNUAL  INCREMENT  OF  Fif'd  n/IF  LO  . ENTIRE  V.'ATERSHEE 
SAVANNAH  RIVER  V,  ACTS  RED 


Riyeical  Land  Unit 

Sample 

Tributaries 

Total 

Flood  Plain 
Area 

Annual  Increment  of  Loss 

Total  Annual 
Increment  of 
Loss 

Deposition 

Scour 

Swamping 

Per  Acre 

Total 

Per  Acre 

Total 

Per  Acre 

Total 

Mountain-Foothills 

Keovree  River 

Acres 

Dollars 

Oollars 

Dollars 

Dollars 

Dollars 

Dollars 

Oollars  2 / 

31,458 

.0046 

144.71 

•0000 

0.00 

.0000 

0.00 

145 

Piedmont  Plateau 

Broad  River 

218,697 

.0021 

438  . 26 

.0003 

62.61 

.0317 

6,615.69 

7 ,117 

Piedmont  Plateau 

Little  River 

66,266 

.0000 

0.00 

•0000 

0.00 

.0685 

4,539.22 

4,539 

Piedmont  Plateau 
Sub-Total 

274.963  V 

438.26 

62.61 

11,154.91 

11,656 

Grand  Ibtal 

11,801 

1/  Does  not  include  Area  of  Bottom  Lend  flooded  by  Clark  Hill  Reservoir. 
lJ  Rounded  to  nearest  dollar. 
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Table  D-1S 


1/  Rounded  to  nearest  dollar, 
i/  Rounded  to  nearest  hundred  do 


Phys  i cal  Land  Unit 

I 

Type,  of 
Demage 

Average  Annual  Benefit^/ 

From  Channel 
Improvement 

From  Other 
Measures 

Total 

Mbuntain-F  oothill s 

1 

De position 

Dollars 

Dollars 

Dollars 

700 

1,500 

2,200 

Piedmont  Plateau 

Deposition 

Scour 

Swamping 

l _ .. 

1,400 

200 

' 35,300 

4,300 

100 

136,000 

5,700 

» 

soo 

171,300 

Watershed  Total 

37,600 

141,900 



179,500 
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Table  D-1S 


Table  D-13 


FLOOD  PLAIN  LOSSES  AND  BENEFIT-  FROM  RECOMMENDED  REMEDIAL  MEASURES 
SAVANNAH  RjVER  WATERSHED 


Physical  Land  Unit 

Type,  of 
Damage 

Average  Annual  Increment  of  Loss!/ 

Average  Annual  Equivalent  of  Loss 2/ 

Average  Annual  Benefit!?/ 

Without 

Program 

With  Channel 
ImproveiiBnt 

With  Complete 
Program 

Without 

Program 

With  Channel 
Improvement 

With  Complete 
Program 

Fran  Channel 
Improvement 

From  Other 
Measures 

Total 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Mountain-Foothill s 

Deposition 

145 

119 

58 

3,600 

2,900 

1,400 

700 

1,500 

2.200 

Deposition 

438 

327 

153’ 

9,400 

8,000 

3,700 

1,400 

4,300 

6,700 

Piedmont  Plateau 

Scour 

63 

47 

44 

1,400 

1,200 

1,100 

200 

100 

300 

Swamping 

11,155 

8,338 

2,789 

239,600 

204,300 

68,300 

56,300 

136,000 

171,300 

Watershed  Total 

254,000 

216,400 

74,500 

37,600 

141,900 

179,600 



1/  Rounded  to  nearest  dollar. 

'cj  .Rounded  to  nearest  hundred  dollars* 


\ 
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Table  D-14 
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Table  D-15 


Physical 

Land 

Reservoir 

Dra 

Jt  Per 
re  Ft* 

Unit 

Yotc 

Annual  Loss 

Annual 

< 

3 rage 

Without 

Program 

With 

Program 

Benefit 

S n«  T" 

LJ  u.  iiJ 

>llars 

Collars 

Collars 

Collars 

Burton 

11 

66 

1,518 

835 

683 

ITacoo  chee 

15 

L,960 

3.920 

2,156 

1,764 

llathis 

15 

257 

1,285 

707 

578 

Mountain- 

Tallulah 

Foothills 

Falls 

18i 

846 

5,922 

3,257 

2,665 

Tugaloo 

.,068 

64,000 

35,244 

28,836 

Yonah 

47( 

1,661 

26,610 

14,635 

11,975 

Sub-Total 

103,535 

56,834 

46,501 

Clark  Hill 

6,144 

17 

56,712 

7,014 

39,698 

Piedmont 

Is  sa  queena 

14 

115 

1,955 

587 

1,368 

Plateau 

Secession 

19( 

44 

8,008 

2,402 

5,606 

Sub -Total 

66,675 

20,003 

46,672 

Grand  Total 



170,010 

76,837 

93,173 

1 1 

\J  ITet  Drainage  Area  below  other  j 
2 / Estimated  total  present  (1948)' 
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Table  D-15 


Table  D-15 

BENEFITS  FROM  REDUCTION  OF  RESERVES  SEDIMENTATION 
SAVANNAH  RIVER  WATERSHED 


Fh  sicai 

Land 

Knit 

Reservoir 

Drainage  Area 

Original 

Storage 

Capacity 

Water- 

shed 

Ratio 

... 

Esti- 

mated 

Trap 

Effi- 

ciency 

Origi- 

nal 

Cost 

Coeti/ 

(1948 

prices) 

Ann .Rate 
Sod. Prod. 
Per  S q.Mi. 
Net  Area 

Annual 

Storage 

Loss 

Cost  Per 
Acre  Ft. 
Storage 

Annual  Loss 

Annual 

Benefit 

Total 

Net  1, 

Capacity 

Without 

Program 

With 

Program 

Sq.  Mi. 

Sq.  Mi 

Acre-Ft. 

Percent 

Dollars 

Acre-Ft. 

Acre-Ft. 

dollars 

Dollars 

Collars 

Dollars 

Burton 

118 

118 

110,000 

932 

98 

7.221,600 

0.2 

23 

66 

1,518 

835 

683 

Ha coo chee 

136 

18 

1,450 

11 

SO 

2,841,600 

0.2 

2 

1,960 

3.920 

2,156 

1,764 

Mathis 

151 

15 

31,400 

208 

95 

8,064,000 

0.2 

5 

257 

1,285 

707 

578 

Mountain- 

Tallulah 

Foothills 

Falls 

136 

35 

20,000 

107 

92 

16,920,000 

0.2 

7 

846 

5,922 

3,257 

2,665 

Tugaloo 

464 

278 

11,500 

25 

71 

L2  ,285,000 

0.3 

60 

1,068 

64,009 

36,244 

28,836 

Yonah 

470 

6 

3,340 

7 

40 

8,887,500 

0.3 

10 

2,661 

26,610 

14,635 

11,975 

Sub-Total 

103,336 

56,834 

46,501 

Clark  Hill 

6,144 

5,674 

2,900,000 

472 

98 

49,145,500 

4^145,500 

0.6 

3,336 

17 

56,712 

.7,014 

39,698 

Issaoueena 

14 

14 

1,837 

131 

93 

124,439 

211,546 

1.33 

18 

115 

1,955 

587 

1,368 

Piedmont 

Plateau 

Secession 

196 

196 

25,650 

131 

93 

668,406 

1,136,209 

1.00 

182 

44 

8,C08 

2,402 

5,606 

Sub-Total 

66,6 75 

20,003 

46,672 

Grand  Total 



170,010 

76,837 

93,173 

l/  Net  Drainage  Area  bolcn?  other  Dams. 


%/  Estimated  total  present  (1948)  Replacement  Cost. 
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Table  D-16 


BENEFITS  PROM  REDUCED  COST  OF  WATER  TREATMENT 
SAVANNAH  RIVER  WATERSHED 


Physical 

Name  of  Town 

'I 

Amount 

Treated 

1947 

Cost  of 

Annual 

Cost 

i 

'Annual 

Land 

Unit 

Treat- 

ment 

Without 

Program 

With 

"Pr*  q r y* r ' | 

j '.ere  fit 

i 

MG 

# per  MG 

A 

9 

<[K 

V * 

Cornelia,  Ga. 

100 

12 

1,200 

i 

1,020  | 

• 

130 

Pickens,  S.  C. 

35 

100* 

8 ,500 

7,225  | 

1,275 

Mountain- 

Toccoa,  Ga, 

40C 

38* 

15  ,200 

12,920 

| 2,280 

Foothills 

Walhaila,  S.  C. 

200 

1 

30 

6 ,000 

5,100 

900 

Westminster,  S„ 

C. 

120 

82* 

9 ,840 

8,364 

1,476 

Sub-Total 

905 

i 

40,740 

34,629 

6,111 

Abbeville,  So  C. 

. 

365 

59 

14,255 

12,100 

| 

j 2,135 

Anderson,  o0  c. 

1,128 

23* 

29,528 

24,929 

| 4,599 

Central,  S,  C. 

80 

103 

8,480 

7,208  | 

1,272  j 

Clems on,  S.  C. 

135 

90 

12,150 

10,328 

1,822  J 

Piedmont 

Crawford,  Ga, 

20 

150* 

3,000 

2,550 

450 

Plateau 

Habersham  -.Ell, 

O 

100 

92* 

9,200 

7,820 

1,380 

Hartwell,  Ga, 

150 

64* 

1 

9 ,600 

8,160  | 

1 ,440 

La  France , S . C . 

30 

60* 

1,800 

1,530  | 

270 

Liberty,  S.  C, 

42 

27 

'1  1 -.A 

964  | 

170 

McCormick,  S.  C. 

75 

109 

8,175 

6,949  j 

l 

1,226 

Seneca,  S.  C. 

130 

80 

10  ,400 

o , 840  j 

i 

1,560  | 

Uashingh on , Ga . 

rr 

dx 

r-\  o .. 

a O''- 

8,913 

7 ,5  30 

| 1,333 

Sub -Total 

2 ,346 

116  ,420 

98,958 

J 17, 46 2 
— 

Grand  Total 

^ 

3,251 

157,160 

| 133  ,587  | 

23,573 

l i 

j i 

* Estimated, 


AVERAGE  AMUAI  DAMAGES  AND  BENEFITS  BY  SOURCES 
SAVANNAH  RIVER  WATERSHED 
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Table  D-18 


CALENDAR  YEAR  AVERAGE  PRICES  RECEIVED 
BY  SA'/AxRlArl  RYVER  liATERSiiED  FARMERS 
FOR  1947 , ALL  AREAS 


Commodity 

Unit 

Price 

' ■ 

Dollars 
_ 

Cotton:  Lint 

Lb  . 

0.324  ! 

Seed 

| Ton 

L - A 

i 

„ j 

Corn 

B,. 

2.06 

Small  Grain:  Wh eat 

3u, 

2.42 

Oats 

-O  -v  • 

1.11 

Rye 

Bu. 

2.63  j 

hay:  All  (Loose) 

T on 

i 

20.79 

All  j 

Ton 

29.00 

Alfalfa  (Loose) 

Ton 

34,00  | 

Clover  and  Timothy  (Loose) 

Ton 

29. 00 

Lespedeza  (Loose) 

Ton 

27 . 90 

Soybeans  and  Cowpeas 

1 Ton 

29  ,00 

pe  anut  (Loose) 

Ton 

15.00 

Grain  (Loose) 

T on 

20.60 

Prairie  (Loose) 

Ton 

|_  ITjl40. 1 

i Seed:  Lespedeza,  all  annual 

Lb. 

0.14 

J Soybeans 

l'.  O 

4.26 

Coupe a s | 

jD  '-•.o 

5 . 34 

! 

1 

Peanuts 

ijL)  o 

0.106 

1 

i 

Irish.  Potatoes  j 

i 

UO4  

i 

l 

j Sweet  Potatoes  j 

- 1 

2.15 

| Pecans,  all 

JLiO  t 

0.279 

! , , j 

i Apples 

Bu. 

3.51 

1 u 
j Peaches 

Bu. 

2.00 

| Lima  Beans 

| 

j Bu. 

2.30 

1 Snap  Beans,  ail 

! Buo 

i 

1.75 

| 

| G-reen  peas 

. A*- _ 

1.60 

— ■ ■ ■ t 

| Tomatoes 

r 

Bu. 

3.00 

1 ^ i 

; vfaternie  xons 

: Me  1 on 

0.22 

Source;  State  Statistician  Offices  of  South  Carolina  and  Georgia 
and  the  South  Carolina  Agricultural  Experiment  Station  at  Clems on* 


Table  D—19 


I 

1 


Item 

Unit 

Cost 

Dollars 

Man  Labor 

Tractor  and  Truck  Operator 

Acre 

4.50 

Other  Labor 
Cotton  Picking 

Mule  Labor 

Ton 

40.00 

Ton 

42.50 

Tractor  Cost  (Excluding  driver 

Ton 

58.50 

Ton 

50.00 

• 

Ten 

25.00 

Ton 

50.00 

1 

Tractor  Truck  (Excluding  drivel 

Ton 

50.00 

Ton 

5.00 

<9 

, 

Ton 

18.00 

Airplanes  Dusting  Cotton 

/ 

Bu. 

2.50 

' 

Bu. 

4.00 

Lb. 

o 

CM 

• 

Insecticides 

Bu. 

6.40 

Calcium  Arsenate 

Bu. 

4.75 

Lead  Arsenate 

Lb. 

.205 

DDT  and  BHC  Mixtures 

Lb. 

.16 

Lb. 

.09 

Lb. 

.137 

Ginning,  Bagging  and  Ties 

Bu. 

3.30 

Lb. 

.14 

Lb. 

.25 

Hauling  Cotton  (Farm  to  market 

Lb. 

.081 

Lb. 

.30 

Lb. 

.225 

j Lb. 

.058 

1 Lb. 

.26 

Tractor,  Operator,  Combine  and 

Lb. 

.11 

Ikie rials 

Lb. 

.55 

Bu. 

2.55 

j 1000 

12.00 

Acre 

10.00 

Baling  Hay 

Estimated 

Custom 

Sources:  South  Carolina  Agriculhd  Georgia;  and 

local  agricultural  woij 
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Table  D-19 


*1 

APPROXIMATE  AVERAGE  PRICES  PAID  BY  SAvAnAH  river  ’.YATERSHED  farmers 
1947,  AIL  ARBiiS 


Item 

Unit 

Cost 

Man  Labor 

Dollars 

tractor  and  Truck  Operators 

Hr. 

•60 

Other  Labor 

Hr. 

.30 

Cotton  Picking 

CYT 

2.25 

Mule  Labor 

Hr. 

.30 

Tractor  Cost  (Excluding  driver) 

Hr. 

.65 

Tractor  Truck  (Excluding  driver) 

Hr. 

.65 

Airplanes  Dusting  (btton 

Acre 

1.50 

Insecticides 

Calcium  Arsenate 

Lb. 

.15 

Lead  Arsenate 

Lb. 

.24 

DDT  and  BHC  Mixtures 

Lb. 

.28 

Ginning,  Bagging  and  Ties 

500#  Bale 

6.00 

Hauling  Cbttom  (Farm  to  market) 

500#  Bale 

1.00 

Tractor,  Operator,  Can  "bine  and 

5.00 

ifete  rials 

Acre 

Baling  Hav 

5.50 

Estimated 

Acre 

Custom 

6#  Bale 

.20 

Sourcesi  South  Carolina  Agricultural  Exporiimnt  Station  at  Clamson 
local  agricultural  workers. 


Item 

Knit 

Cost 

lend  and  Building  Charge 
(All  conditions) 

! 

Acre 

dollars 

4.60 

Fertilisers 

4-10-6  (Most  coran  on) 

Ton 

40.00 

5-10-5 

Ton 

42.50 

3—9—6 

Ton 

38.50 

Hitrate  of  Soda  (18^) 

Ton 

50  .CO 

Phosphate  (20^) 

Ten 

25.00 

Potash  (Muriate) 

Ton 

50.00 

Ammonium  Sulfate 

Ton 

50.00 

Agr.  Limestone  (delivered) 

Ton 

5.00 

Land  Plaster  (delivered) 

Ton 

18.00 

Seeds 

"dot ton  (treated) 

Bu. 

2.50 

Com 

Bu. 

4.00 

Peanuts 

Lb. 

.20 

Ccwrpeas  | 

Bu. 

6.40 

Soybeans 

Bu. 

4.75 

Sericea  Lespedeza 

Lb. 

.205 

Kobe  Lespedeza 

Lb. 

.16 

Korean  Lespedeza 

Lb. 

.09 

Average  Annual  Lespedeza 

Lb. 

.137 

Wheat 

Bu. 

3.30 

Timothy 

Lb. 

.14 

Red  Top  (Herds) 

Lb. 

.25 

Austrian  Peas 

Lb. 

.081 

Crimson  Clover 

Ih. 

.30 

Hairy  Vetch 

Lb. 

.225 

Blue  Lupine 

Lb. 

.058 

Orchard  Grass 

Lb. 

.26 

Italian  Rye  Grass 

Lb. 

.11 

Alfalfa 

Lb. 

.55 

Irish  Potatoes 

Bu. 

2.55 

Kudzu  Plants 

1000 

12.00 

Pasture  Mixtures 

Acre 

10.00 

State  Statisticians  Offices  of  South  Carolina  dnd  Georgia;  and 
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Table  D-20 


EFFEfl 


Crop 

Unit 

i 

0 

Corn 

Bu* 

Oats 

Bu* 

Wheat 

Bu* 

Rye 

Bu* 

Cotton,  Lint 

Lbs* 

Peanuts,  Nuts 

Lbs. 

Perennial  Hay 

Ton 

Annual  Hay 

Ton 

Lespedeza  Seed 

Lbs. 

Truck,  Vegetables, 
and  Small  Fruits 

Dol8. 

Fruits  and  Ruts 

Dols. 

Pasture 

A.U. 

Mos* 

Note:  Future  increases  are  from  ^ 

fertilization  of  clean  til 

The  increases  are  from  inf^ 
farm  experiences*  Instanc 
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Table  D-20 


EFFECTS  OF  FARM  LAND  TREATMENT  MEASURES  ON  THE  YIELDS  OF  MAJOR  CROPS  PER  ACRE 
SAVANNAH  RIVER  WATERSHED 


Mountain-Foothills 

Mountains 

Foothills 

Piedmont  Plateau 

Crop 

Unit 

Present 

Future 

Percent 

Increase 

Present 

Future 

Percent 

Increase 

Present 

Future 

Percent 

Increase 

Corn 

Bu. 

28 

1*0 

1*3 

18 

30 

67 

16 

28 

75 

Oats 

Bu. 





__ 

26 

1*2 

62 

28 

1*5 

61 

Wheat 

Bu. 



__ 



11* 

22 

57 

16 

21* 

50 

Rye 

Bu. 

12 

16 

33 

__ 











Cotton,  Lint 

Lbs. 







350 

500 

1*3 

330 

Ll60 

39 

Peanuts,  Nuts 

Lbs. 

















Perennial  Hay 

Ton 

1.0 

1.6 

60 

1.0 

1.7 

70 

1.0 

1.6 

60 

Annual  Hay 

Ton 

1.1* 

2.0 

1*3 

1.0 

1.5 

50 

.8 

1-5 

88 

Lespedeza  Seed 

Lbs. 

_ 

„ 

__ 

158 

250 

53 

175 

250 

1*3 

Truok,  Vegetables, 
and  Small  Fruits 

Dole. 

121 

155 

28 

97 

129 

33 

99 

135 

36 

Fruits  and  Nuts 

Dols. 

226 

316 

39 

11*8 

212 

1*3 

113 

182 

61 

Pasture 

A.U. 

Mos. 

2.9 

5-0 

72 

2.1 

5.0 

138 

2.3 

5.0 

117 

Note: 


Future  increases  are  from  soil  conserving  practices  only  - excludes  from  consideration  such  practices  as  direct 
fertilisation  of  clean  tilled  row  crops,  use  of  hybrid  seeds,  etc. 


The  increases  are 
farm  experiences. 


from  information  supplied  by  agricultural  workers  within  the  watershed  and  are  based  on  actual 
Instances  of  high  percentage  increases  are  associated  with  low  present  yields. 
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Table  P-21 


COST  OF  PRODUCING  CROPS  PER  ACRE,  PRESENT  AND  FUTURE 

19I+7  average  prices 

SAVANNAH  RIVER  WATERSHED 


Enterprise 

Mo  unt a in-Fo  0 thills 

Piedmont 

Plateau 

Mountains 

Foothills 

Present  Future 

Present  Future 

Present 

Future 

Corn 

$ 

V 

37.50 

$ 

14+.70 

1 

32*20 

1 

38.70 

1 

30.80 

$ 

37»30 

Oats 

•mm* 

mmmm 

25.70 

31.00 

26.30 

31.30 

Wheat 

mm  mm 

mmtmm 

27.00 

31.00 

23.00 

31.60 

Rye 

27.00 

29,60 

M M 

MM 

MM 

MM 

Cotton  (inc.  seed) 

M Mi 

mm 

71.1+0 

90.1+0  t 

67.1+0 

81+.1+0 

Peanuts  (inc.  hay) 

•MiVMI 

m»  3— 

M MM 

t 

— i 

M M 

MM 

Alfalfa  Hay 

17.10 

21.70 

17.10 

21.70 

19.00 

25.00 

Cowpea  Hay 

31.20 

33  = 90 

2P.90 

29.20 

25.10 

27. 80 

Lespedeza  Hay 

17.90 

23.20 

15.10 

19.10 

m 50 

19.20 

Small  Grain  Hay 

mm  m 

MM 

26.20 

29.50 

2H.20 

29.20 

Clover  and 
Timothy  Play 

2lj..i).0 

28.1i0 

MM 

! 

MM 

- - - -l 

M M 

Meadow  Hay 

OMM 

[ 

! 

. . ..  I 

13.70 

MM 

Kudzu  Hay 

13.70 

13.70 

13.70 

15,70  j 

1 13.70 

13.70 

Sericea  Kay 

13.70 

18.80 

13.7c 

| 

18.30 

13.70 

13.80 

Lespedeza  Seed 

MM  M 

MMM 

j 12.10 

16.80 

13.10 

16.80 

Irish  Potatoes 

133.70 

LLlH.OC 

! 122.U0 

130,90 

116.70 

130.90 

Sweet  Potatoes 

121.60 

llj.9.60 

i 168. 30 

201.90 

163 i 30 

201.90 

Watermelons 

37.50 

k7.5° 

! 

i 

37.00 

+7.5° 

37.00 

+7. 50 

Snap  Beans 

96.80 

121.00 

87.50 

108.90 

78.00 

96.80 

Tomatoes 

„ 

MM 

99.70 

111.20 

99.70 

111.20 

Ireen  Peas 

„ 

MM 

121.00 

121.00 

MM 

MM 

Apples 

30.00 

92.00 

69.00 

81.00 

65.00 

77.00 

Peaches 

— 

— 

75.00 

87.00 

60.00 

72;  00 

Pecans 

— 

— 

— - 

M*M 

25.00 

37.00 

Pasture 

1 l+.l+o 

6.70 

3.20 

5.50 

3.50 

5. 80 

Table  D-2P 


! 

ESTIMATED  COfRE 

i 

tau 

i 

Sources  of  Cost 

-t 

Corn 

is 

Oats 

>0 

Wheat 

10 

Rye 

Cotton  (inc.  seed) 

4 

jo 

Peanuts  (inc.  hay) 

1 

Alfalfa  Hay 

jo 

Cowpea  Hay 

Lespedeza  Hay 

Jo 

Small  Grain  Hay 

0 

Clover  and  Timothy  Hay 

' 

Meadow  Hay 

Kudzu  Hay 

0 

Sericea  Hay 

0 

0 

Lespedeza  Seed 

0 

Irish  Potatoes 

Sweet  Potatoes 

0 

Watermelons 

0 

1 ■ ° ■ — — — 

Snap  Beans 

0 

Tomatoes 

0 

Green  Peas 

Apples 

0 

0 

Peaches 

Pecans 

0 

Pasture  L 

0 

1 — 

Total  Cost  i. 

0 

\ 

> 
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Table  D-22 


ESTIMATED  COST  OF  PRODUCING  CROPS  BY  PHYSICAL  LAND  UNITS  AND  THEIR  SUBDIVISIONS,  PRESENT  AND  FUTURE 

191*7  AVERAGE  PRICES 

SAVANNAH  RIVER  WATERSHED 


Sources  of  Cost 

Mountain-Foothills 

Piedmont  Plateau 

Mountains 

Foothills 

Present 

Future 

Present 

Future 

Present 

Future 

Corn 

Dollars 

312,130 

Dollars 

561.790 

Dollars 

761*,720 

Dollars 

552,560 

Dollars 

5.957.550 

Dollars 

5.558,1*50 

Oats 

__ 



126,190 

151,31*0 

3,510,520 

1*.  1^7. 170 

Wheat 





11*5,830 

165.990 

2,787,820 

3,376,11*0 

Rye 

1*7 ,1*1*0 

226,530 







__ 

Cotton  (inc.  seed) 





l,10l+,060 

860,1*30 

17.006,570 

16,1*07,360 

Peanuts  (inc,  hay) 











— 

Alfalfa  Hay 

l*6o 

590 

310 

390 

8,800 

11,580 

Cowpea  Hay 

81*. 860 

83,020 

62,760 

191*.  760 

1*58,1*80 

1,085,870 

Lespedeza  nay 

1*6,590 

53,270 

1*1.870 

11*6,520 

1,112,61*0 

3.139.970 

Small  Grain  Hay 





171,510 

191,870 

1.336  . 730 

1,603,660 

Clover  and  Timothy  Hay 

80,1*50 

82,590 



— 

— 

— 

Meadow  Hay 





— 

68,1*90 

— 

Kudzu  Hay 

1+.930 

1*0,000 

16,630 

83,190 

261,31*0 

1.130,770 

Sericea  Hay 

I+.520 

95.1*50 

11*  .950 

328,0l*0 

288,51*0 

2,1*17,530 

Lespedeza  Seed 





10,370 

39,230 

650,060 

1,722,31+0 

183,700 

199.230 

35.500 

37.960 

215,210 

239,150 

78,800 

96,91*0 

128,1*10 

I5l*,050 

91*6,010 

1,131*, 880 

Watermelons 

72,150 

91,390 

107,120 

137,510 

723.91*0 

929,380 

361,550 

1*51.91+0 

57,580 

71,660 

1*55,600 

565,1*10 



1*1.570 

1*6,370 

373,1*60 

1*22,120 



— 

5OJ46O 

50,1*60 

— 

— 

110,61*0 

127,21*0 

57.600 

l*l*,ll*0 

115,500 

136,830 

9,600 

ii,H*o 

91.1*1(0 

109.730 



— 

— 

8,180 

1?#1G0 

82,610 

167,120 

77.810 

219,060 

99l*,l+80 

2,1*69,680 

j — 

Total  Cost 

1.970,880 

2.277,100 

3,00l*,850 

3,1+81*, 670 

37.351*. 360 

1*6,960,120 

¥ 

Table  D-23 

1 • 

2/ 

Annual  Maintenance  — * 

Federal 

Non-Federal 

Measure 

Public 

Private 

S 

Dollars 

Dollars 

Dollars 

LAND  TREATMENT 

Open  Land 

1.  Sub-watershed  Waterways 

• 

37 ,*00 

2.  Gully  Stabilization  and  Sediment 

129,200 

3*  Erosion  Control  along  Railroads  a 

Roadways 

) 

*i*,300 

20,900 

1*.  Field  Diversions 

) 

mm  mm 

27,600 

5«  Terracds 

) 

217,100 

6.  Perennial  Vegetation 

) 



wm<m 

109,200 

7.  Pasture  Improvement 

) 

mm  mm 

115,000 

8.  Field  Border  Plantings 

) 

mm~ 

1*6,500 

9*  Farm  Waterways 

) 

— 

— 

11*3,000 

Sub-total 

) 

-- 

U*,300 

8*5.900 

Woodland 

10.  Adequate  Fire  Protection 

) 

71.l4.CO 

33,000 

11.  Tree  Planting  for  Cover  Restoratic 

(a)  Private  lands 

»<» 

mmmrn 

(b)  Lands  to  be  acquired 

12.  Cover  Improvement,  Privately 

Owned  Woodlands 

& 

38,900 

38,900 

mm  mm 

13*  Public  Acquisition  of  Yfatershed  Li 

mmmm 

1 1*.  Development  and  Management  of  Lane 

to  be  acquired 

L 

r 

1*8,000 

— 

— 

Sub-total 

158,300 

71.900 

— 

TRIBUTARY  CHANNEL  IMPROVEMENT  AND  STR1 

- 

BANK  STABILIZATION 

\ 

mmf» 

1*5,800 

— 

FACILITATING  SERVICES 

15.  Technical  Services  1*/ 

__ 

16.  Educational  Assistance 

— 

— 

— 

Sub -to  tal 

J 

— - 

— 

— 

Total 

158,300 

532,000 

81*5.900 

1/  This  table  does  not  include  amount 

Bp” 

1?/  Maintenance  includes  certain  woodL 

a 

2/  Federal  costs  of  installation  of  i: 

°its  of  direct  aids. 

h/  Costs  for  investigations,  designs. 

)00  and  costs  for  technical 

service  on  open  land,  totaling  $13 

7 

> 
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Table  D-23 


Table  D-23 

INSTALLATION  AND  MAINTENANCE  COSTS  OP  RECOMMENDED  PROGRAM 
BY  GROUPS  OF  MEASURES  AND  ALLOCATION  OF  COSTS  l/ 
191*7  AVERAGE  PRICES 
SAVANNAH  RIVER  WATERSHED 


Installation 

Annual  Maintenance  ^ 

Measure 

Total 

Total 

Federal 

Non-Federal 

Total 

Federal 

Won-Federal 

Unit 

Amount 

Cost 

Public 

Private 

Publio 

Private 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

LAND  TREATMENT 

Open  Land 

1,  Sub-watershed  Waterways 

Mile 

Ul*o 

822,800 

658,200 



166,600 

374*00 



' 

37.600 

2 , Gully  Stabilisation  and  Sediment  Control 
3«  Erosion  Control  along  Railroads  and 

Mile 

3.690 

1,531,200 

1,225,100 

“ 

306,100 

129,200 

— 

— 

129,200 

Roadways 

Mile 

10,880 

1,61*2,900 

1*10,700  — 

1,192,800 

394*00 

635,200 

— 

616,300 

20,900 

1*.  Field  Diversions 

Mile 

1,150 

121,900 

30,500 

— 

91.600 

27.600 

— 

— 

27,600 

5.  Terracds 

Mile 

18. 090 

958,800 

239,700 

— 

719,100 

217,100 

— 

— 

217,100 

6.  Perennial  Vegetation 

Acre 

15,600 

561,600 

11*0,1*00 

— 

1*21,200 

109,200 

— 

— 

109.200 

7.  Pasture  Improvement 

Acre 

11,500 

310,500 

77,600 

— 

232,900 

115,000 

— 

— 

115,000 

8,  Field  Border  Plantings  * 

Acre 

9.300 

279,000 

69,300 

— 

209,200 

66,500 

— 

— 

66,500 

9.  Farm  Waterways 

Acre 

28,600 

858,000 

211*,  500 

— 

663,500 

163.000 

— 

— 

163,000 

Sub-total 

7,086,700 

3,066,500  2/ 

1,192,800 

2,8274*00 

1,260,200 

-- 

616,300 

865,900 

Woodland 

10.  Adequate  Fire  Protection 

11.  Tree  Planting  for  Cover  Restoration 

Acre 

2,221,000 

1,826,000 

913,000 

567,1*00 

913,000 

1,702,200 

106,600 

71.600 

33,000 

— 

(a)  Private  lands 

Acre 

139.200 

2,269,600 

— 

— 

— 

— 

— 

(b)  Lands  to  be  acquired 
12,  Cover  Improvement,  Privately 

Acre 

28,700 
1,561*, 000 

1*79.700 

1,167,000 

679,700 

533,500 

583.500 

77,800 

38,900 

38,900 

Owned  Woodlands 

Acre 



— 

15.  Publio  Acquisition  of  Watershed  Lands 

Acre 

320,000 

1*  ,800,000 

6,800,000 

— 

— 

— 

— 

— 

— 

III,  Development  and  Management  of  Lands 
to  be  acquired 

Sub-total 

Acre 

320,000 

776,000 

776,000 

— 

— 

68,000 

68,000 

— 

— 

11,318,300 

8,119,600 

1,696,500 

1,702,200 

250,200^ 

158,300 

71,900 

— 

tributary  channel  improvement  and  stream 
bank  stabilization 
facilitating  services 

Mile 

1,720 

2,291,000 

1.967.300 

- 

363.700 

65,800 

- 

65,800 

- 

15*  Technical  Servioes  h/ 
16.  Educational  Assistance 

Sub-total 

— 

— 

1,080,000 

330,000 

1,090,000 

165,000 

165,000 





— 

— 

— 

1,1*10,000 
PP.  106 .000 

1,265,000 

16.378.600  2/ 

165,000 

2,856,300 

6,873.300 

1,536,200 

158,300 

532.000 

81*5.900 

. Total  „ 

Vl’hl.  table  does  not  Include  amounts  or  bests  of  VW'  mture. 

V Maintenance  includes  certain  woodland  costs  of  an  annua  P f direct  aids,  including  $192,000  administrative  costs  of  direct 

Federal  costs  of  installation  of  individual  measures  *n°  d f inspection  and  supervision,  totaling  $9^3*000  and  costs 

V Costs  for  investigations,  designs,  planning  and  integrating  measures 
•ervioe  on  open  land,  totaling  $137,000  are  included. 


aids. 

for  technical 
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Table  D-2'5 


GROSS  INCOME  PER  ACRE  FROM  CROPS  AND  LIVESTOCK,  PRESENT  AND  FUTURE 

1947  AVERAGE  PRICES 
SAVANNAH  RIVER  WATERSHED 


r—  “ 

Mo  unto in-Foo  thill s 

Piedmont 

Plateau 

Enterprise 

Mountains 

Foothills 

Present 

Future 

Present 

Future i 

Pro  sen';  1 Future! 

Corn 

1 

57.70  , 

1 

82J+0 

$ 1 
37.10 

| |l  | ! 

61.80  ij  53.00  1 

57.7c 

Oats 

— 

. — 

28o90 

1+6,60  li  31.IO  i 50*0C 

Wheat 

' r 

■u«u 

35.90 

53„  20 

58^70  58.1C 

Rye 

31.60 

1+2*10 

: 

— 

Cotton  (inc,  seed) 

139,50 

199  0 30 

3.31  okO 

183*  1C 

Peanuts  ( inc,  hay) 

I 

' ' " 

— 

WCJ* 

Alfalfa  Hay 

3k  *00 

68,00 

3k  0 00 

68,00 

l]k.  20 

85,0c 

Cowpea  Hay 

I4.6  J+0 

58 , 00 

29„C0 

U3.55 

26.10 

37.7C 

Lespcdeza  Hay 

5>  50 

55,3c 

1 25,10 

!l 

ki?80  j|  22.30 

kl>8C 

Small  Grain  Hay 

! 

i 20,60 

30  90 

| 18*50 

30.9c 

Clover  and  Timothy  Ha 

y IlI  JiO 

59.20 

Meadow  Hay 

..  . _ _ 

k_».  0 

1 

17.1+0 

— 

Kudzu  Hay 

3k.  00 

3k.  00 

3k,  00 

3 k . 00 

5k =00  | 5k.ee 

Scricea  Hay  | 

27,90 

55.8O 

27,30 

55«,  80 

27.90  | 55.8c 

Lespedeza  Seed 

— 

— 

22  c 10 

39-00 

i 2k,  50 

55.0c 

Irish  Potatoes 

1A7.20 

18k .00 

110,.k0 

3.38 , 00 

92.00 

153,00 

1 

Sweet  Potatoes  j 

139«30 

172.00 

193.50 

2 32c 20 

195*50 

232.2c 

Watermelons 

CTr7  PQ 
J 1 * CXJ 

88, , 00 

[55  0.0 

88:  no 

55*00 

38. OC 

Snap  Beans 

li>0,00 

175,00  |j  122-30 

1S7.50 

105*00 

I4O.OC 

Tomatoes 

— « 

-- 

j 180.  00 

j 80,00 

225,00 

180,00 

225.OO 

Green  Peas 

1 

1 - - - - 

r .... 

80,00 

— 

— 

, 

.apples 

j 

i 228 0 20 

315,90 

IkOckO 

210  a60 

105.50 

175.50 

Peaches 

j ~ 

ISOcOO 

220.00 

111  0.00 

220.00 

Pe  cans 

j 

e*  mrt 

— 

25.10 

kl.BO 

Pasture  l/ 

8 .50 

! m.  70 

j 6.20 

lit.  70 

6.80 

lit.  70 

1/  Pasture  is  evaluated  as  hay  equivalent 


Table  D-26 


ESTIMATED  TOTAL  GROSS  FARM  IHCOM 


RESENT  AND  FUTURE 


t Plateau 


Source  of  Income 


Corn 


Oats 


Wheat 

Rye 

Cotton  (inc»  seed) 

Peanuts  (inc,  hay) 

*klfalfa  Hay 

Cowpea  Hay 

Lespedesa  Hay 

Small  Grain  Hay 

Clover  and  Timothy  Hay 

Meadow  Hay 

Kudzu  Hay 

Sericea  Hay 

Lespedeza  Seed 
Irish  Potatoes 


Sweet  Potatoes 


Watermelons 
Snap  Beans 
Tomatoes 
Green  Peas 

Apples 

Peaches 


Pecans 

Pasture 

Total  Income 


Future 

Dollars 

9,593.1*50 

7,168,000 

6.207,1*00 


55.59l*,61*0 


; 39,360 

1,1*72,560 
I 6,835,970 
I 1,697,030 


2,306,290 

7,175,1*30 

3.583.200 
252.130 

1.305.200 

1,721,810 

j 817,71*0 
851*,  100 


311,860 
j 335.230 

13,670 

6,259,560 

p3,05l*,l*80 
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Table  D-26 


Table  D-26 

ESTI1.AIED  TOTAL  OROS..  FARM  INCOME  FROM  CROPS,  PASTURE,  AND  LIVESTOCK  BY  PHYSICAL  LAND  UNITS  AND  THEIR  SUBDIVISIONS,  PRESENT  AND  FUTURE 


SAVANNAH  RIVER  WATERSHED 


Source  of  Income 

Mounte in-Foothills 

Piedmont  Plateau 

Mountains 

Foothills 

Present 

Future 

Present 

Future 

Present 

Future 

Corn 

Dollars 

1,21*9,670 

Dollars 

1,036,600 

Dollars 

381,090 

Dollars 

882,380 

Dollars 

6,383.090 

Dollars 

9.5984*50 

Oats 

— 



11*1,900 

227,500 

i*. 151.230 

7,168,000 

Wheat 





183,090 

281.1*30 

3,853.170 

6,207,1*00 

Rye 

55.520 

322,190 



•• 

Cotton  (inc.  seed) 



2,157.090 

1,896,91*0 

33.155.21*0 

35,59i*,6i*0 

Peanut 6 (inc.  hay) 

— 

— 







Alfalfa  Bay 

920 

1,81*0 

610 

1,220 

20,1*60 

39,360 

Cowpea  Hay 

126,210 

ll*2,0l*0 

70,270 

290.11*0 

1*76.71*0 

1,1*72.560 

Lespedexa  Hay 

87,200 

128,120 

69,600 

320,650 

1,711,170 

6.835.970 

Small  Grain  Hay 





13l*,850 

200,970 

981,330 

1,697.030 

Clover  and  Timothy  Hay 

136,500 

172,150 





— 



Meadow  Hay 



— 

— 

— 

86,980 

— 

Kudxu  Hay 

12.21*0 

99,280 

1*1,280 

2064*50 

61*8,580 

2,806,290 

Sericea  Hay 

9,210 

283,300 

304*1*0 

973.650 

587,600 

7.175.1*30 

Lespedeza  Seed 

.... 

— 

18,91*0 

81,720 

1.178.350 

3,588,200 

Irish  Potatoes 

202,250 

252,820 

32,020 

1*0,020 

168,080 

252,130 

Sweet  Potatoes 

90.590 

111,1*60 

11*7,61*0 

177.170 

1,087,660 

1,305,200 

Watermelons 

110,050 

169,310 

159,220 

25l*.760 

1,076,130 

1,721,810 

522,900 

653.620 

80,600 

105,61*0 

613,300 

817.71*0 



— 

75.060 

93.820 

683,280 

85!*,  100 

— 

33.360 

33.360 

— 

— 

315,600 

1*36.890 

76.520 

llii,730 

187,120 

511,860 

— 

23,01*0 

28,160 

213.360 

335,280 



— 

— 

8,210 

13.670 

159.590 

366.680 

150,760 

5854*90 

1,932,120 

6»259,36o 

Total  Inoome 

3.078,1*50 

1*. 175.300 

u.507,380 

6,791*. 250 

59,203,200 

93.051*4*80 

Table  D-2? 
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l/  As  estimated  for  approximately  the  30th  year  after  installation  of  program  when  the  growing  stock  reaches  full 
po tent ini* 

2/  Ba.sed  on  an  estimated  production  cost  of  $28.00  per  thousand  board  feet  and  $7*50  Pcr  c°rd  of  pulpwood. 

^3/  Based  on  an  estimated  green  lumber  va.lue  of  $55*00  per  thousand  board  feet  and  a value  of  $11,00  per  cord  of 
pulpwood  delivered  to  ro.ilroad"  .-idinga 
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COST  OF  ITOCDLAHD  *-EASURES 
1967  AVERAGE  PRICES 
SAVANNAH  RIVER  WATERSHED 


installation  Costs 

Operation  and  Maintenance  Coste 
During  15-Yr.  Installation  Period 

Total  Costs  for 

Installation 

Federal 

Non-Federal 

Federal 

Non 

-Federal 

Federal 

Non-Federal 

Measure 

Quantity 

Public 

Private 

Total 

Publio 

Pr ivate 

Total 

Public 

Private 

Total 

Acres 

V 

2,221,000 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Do  liar  8 

Dollars 

Dollar* 

adequate  Fir©  Protection 

125,600 

125,600 

— 

251,200 

787,600 

787,600 

— 

1,576,800 

913,000 

913,000 

- 

1,826,000 

free  Planting  for  Cover 
Restoration  - 

Private  Lands 

159,200 

567.1*00 

1,702,200 

2,269,600 

567,600 

1,702.200 

2,269,600 

Lands  to  be  Acquired 

28,700 

1*79.700 

— 

— 

1*79.700 

— 

— 

-- 

— 

679.700 

— 

— 

679.700 

Sover  Improvement, 
Privately  Owned  Wood- 
lands 

1,56k, 000 

583.500 

583,500 

_ 

1,167,000 

__ 

__ 





503.500 

583,500 



1,167,000 

sublio  Acquisition  of 
Watershed  Lands 

320,000 

6, 800, 000 

— 

— 

6,800,000 

— 

~ 

- 

- 

6,800,000 

-- 

-- 

6,800,000 

Development  and  Manage- 
ment of  Lands  to  be 
Aoquired 

320,000 

6 16, 000 

.. 

616,000 

360,000 





360,000 

776,000 



— 

776,000 

Total 

6,972,200 

709,100 

1,702,200 

9.383,500 

1,167,600 

737,600 

— 

1,936.800 

3.119.600 

1,696.500 

1,702,200 

11, 318,300 

1/  Total  future  forest  area  sxolusive  of  national  forests  and  North  Carolina. 
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Table  D-30 


SUMMARY  AND  DISTRIBUTION  OF  COSTS  OF  THE  RECOMMENDED  PROGRAM  1 / 
19U7  AVERAGE  PRICES 
SAVANNAH  RIVER  WATERSHED 


Groups  of  Measures 


TuETTc" 


Non-Federal 


Private 


LAND  TREATMENT 
Open  Land 
Woodland 

Facilitating  Services 
Sub-total 

CHANNEL  IMPROVEMENT  AND  STREAM  BANK 
STABILIZATION 
Installation 
Facilitating  Services 

Sub-total 

Total  Installation  Costs 


LAND  TREATMENT 
Installation 
Maintenance 

Sub-total 

CHANNEL  IMPROVEMENT  AND  STREAM  BANK 
STABILIZATION 
Installation 
Maintenance 

Sub- total 


Total  Average  Annual  Direct 
Costs 


Dollars 


Dollars 


Dollars 


TOTAL  INSTALLATION  COSTS 


7,086,700 

11,318,500 

1,066,000 

19,1*71,000 


2,291.000 

3l*i*,000 

g.635,000 

22,106,000 


55U.800 

1, foo  ,1)00 
2,01*5,^00 


71,000 

1*5,300 

116,800 

2,162,000 


3,066,500 

8,119.600 

901,000 

12,087,100 


1.9U7.300 

jUi.ooo 


2,291,500 
li*.  378 ,1*00 


1,192,800 

1,1*96,500 

165,000 

2,85!*, 300 


2,85ti, 300 

AVERAGE  ANNUAL  CO  STS 


302,200 

158.300 

1*60,500 


57.300 

57.300 

517,800 


71,1*00 

1*86,200 

557,600 


1*5.800 

1*5,800 

603,1*00 


Dollars 


2,827,1*00 

1,702,200 

1*,  529 ,600 


3(0.700 


31*3.700 
it, 373,500 


131,200 

31*5,900 

1,027,100 


13.700 


13,700 

1,01*0,800 


1/  Those  costs  aroused  on  Table  D-23.  Facilitating  services  are  prorated  to'  the  openland  and  channel  improvement 

2/  fnstellationaoos?s  TZlleTJll  equivalent  by  multiplying  total  Federal  and  nen-Federal 

— / n . . u o percent  and  private  costs  by  U percent. 

Maintenance8 inciudes  certain  woodland  costs  of  an  operational  nature. 


Tabic  D-pl 


COMPARISON  OF  UNADJUSTED  ( PRICES  AND  COSTS)  AND 
ANNUAL  BENEFITS  AND  COSTS  OF  TEE  RE  COE7  ENDED 
SAVANNAH  RIVER  WATERSHED 


ADJUSTED  AVEFiAGE 
P RO  GRj-ij-i 


— 

' 

Unadjusted 

Adjusted  »/ 

Dr  1 1 ar  s 

" 

Dollars 

BENEFITS 

Channel  Improvement 

393,600 

228,700 

Other  Flood  Control 

107X00 

62.,  500 

As so  sia bed 

21,579,600 

12..  560,200 

Total 

2C,0803I;00 

12,851,200 

COSTS 

Federal 

517,800 

1-07,500 

Non-Federal 

Public 

oOy^b.OO 

ium  900 

Private 

12*524,000 

83 592,800 

Total 

15,615*200 

— 

9X75,260 

; 

l/  Adjusted  by  use  of  future  indexes  furnished  by  the  Bureau  of 
Agricultural  Economics, 
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PLAIT  OF  II  PROVE.  ENT 
INTRODUCTION 

The  recommended  watersned  treatment  program  for  the  Savannah  P.iver 
drainage  basin  in  North  Carolina,  South  Carolina,  and  Georgia  has 
been  developed  v/ith  the  primary  objective  of  alleviating  flood 
water  and  sediment  damages. 

The  total  area  of  the  watershed  is  appr oximat e ly  6,770,560  acres, 
of  which  114,560  acres  are  in  North  Carolina,  2,099,200  acres  are 
in  South  Carolina,  and  3,756,000  acres  are  in  Georgia. 

Of  the  total  area,  approximately  61  percent,  or  4,130,871  acres, 
is  land  in  farms,  ana  39  percent,  or  2,639,689  acres,  is  land  not 
in  farms.  AH  of  the  non-farm  lands  are  included  in  non-farm  wood- 
land with  the  exception  of  344,962  acres  of  miscellaneous  lands  which 
are  in  urban  areas,  roads,  streams,  etc. 

Special  consideration  has  been  given  to  those  measures  which  will  re- 
sult in  maximum  flood  control  and  water  conservation  benefits.  The 
inter-relation  between  such  measures  and  sound  land  use  necessitates 
the  development  of  a complete  system  of  soil  and  water  conservation 
as  an  integral  part  of  the  recommended  program  if  maximum  benefits 
are  to  be  realized. 

For  evaluation  purposes,  all  measures  included  in  the  recommended 
program  have  been  grouped  as  follows: 

Group  1 - All  land  treatment  measures  and  other  measures 
closely  associated  with  land  treatment. 

Group  2 - Measures  not  included  in  Group  1,  but  supplemental 
to  land  treatment  measures. 

Measures  included  in  Group  1 have  further  been  subdivided  into  two 
gr  oup  s : 

A.  Land  treatment  measures  that  will  be  installed  under 
the  ’’going”  programs  during  installation  period. 

B.  All  remaining  land  treatment  measures  and  additional 
measures  essential  to  the  application  and  proper  func- 
tioning of  the  land  treatment  measures. 

Procedure  Used  in  Developing  Recommended  Program 

Present  land  use' and  physical  land  conditions,  indicated  by  capability 
classes,  were  used  as  basic  data  in  developing  the  present  condition 
of  the  watershed  (Table  A-l , Appendix  A).  Recomuendat ions  for  land 
treatment  were  developed  to  show  the  needs  for  treatment  within  the 
watershed.  These  recommendations  are  based  on  the  experience  of  Soil 
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Conservation  Service  and  other  local  agricultural  workers  and  that 
of  local  soil  conservation  district  supervisors.  Accomplishments 
on  farms  through  June  1949  were  considered  in  estimating  needs  in 
kinds  and  amounts  of  measures. 

More  than  98  percent  of  the  entire  watershed  area  is  in  active 
soil  conservation  districts.  Conferences  were  held  with  super- 
visors of  these  districts  and  technicians  and  representatives  of 
other  agencies.  At  each  of  these  conferences  data  was  presented 
indicating  present  land  use  as  revealed  by  the  1945  census  and 
other  acceptable  sources  of  information.  Tabulations  were  also 
shown  indicating  the  acreage  of  land  capability  classes  in  each 
land  use,  as  obtained  from  sample  soil  conservation  surveys.  Us- 
ing these  data  as  a basis,  also  talcing  into  consideration  local 
agricultural  trends  including  availability  of  farm  labor  and  pres- 
ent economic  conditions,  the  supervisors  recommended  land  use 
changes,  as  well  as  the  conservation  practices  needed,  in  order 
to  app'ly  a complete  watershed  program  in  their  respective  districts. 

The  present  and  proposed  uses,  together  with  net  changes  by  physi- 
cal land  unite  are  shown  in  Table  E-l. 

These  proposed  land  use  changes  are  based  on  recommendations  of 
the  governing  bodies  of  local  soil  conservation  districts  but  ad- 
justed to  and  summarized  by  major  physical  land  units.  These 
physical  land  units  are  shown  in  Figure  E-l.  The  significant 
changes  are:  Decreased  rotated  cropland,  161,080  acres;  increased 

pasture,  163,355  acres;  increased  woodland,  99,914  acres;  in- 
creased perennial  vegetation,  144,110  acres;  increased  areas  for 
wildlife,  15,278  acres;  and  the  application  of  beneficial  meas- 
ures to  311,982  acres  of  idle  land. 

/ 

An  estimate  of  watershed  needs  by  measures,  the  reported  accom- 
plishment of  “going”  programs,  and  the  recommended  program  are 
shown  in  Table  E-2, 

In  order  to  determine  the  annual  rate  of  accomplishment  of  “going” 
programs  for  the  needed  measures,  records  and  reports  of  the  vari- 
ous agencies  concerned  were  analyzed  and  consolidated. 

The  fiscal  year  1949  was  used  as  a basis  for  estimating  the  annual 
rate  of  accomplishments  on  farms  cooperating  with  soil  conservation 
districts.  Calendar  years  1947  and  1948  for  Georgia,  1947  for 
North  Carolina,  and  1949  for  South  Carolina  were  considered  most 
representative  as  to  accomplishment  rates  for  the  Production  and 
Marketing  Admin i strati on , 


GROUP  1 MEASURES  - LAUD  TREATMENT 


Open  Land 


The  proposed 
servation  of 
infiltration, 
posed  measure 


measures  and  practices  for  both  flood  control  and  con* 
watershed  lands  will  conserve  soil  and  water , improve 
reduce  runoff,  and  increase  soil  fertility.  The  pro* 
s and  practices  for  open  land  are:  (1)  Subwatershed 
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waterways , (2)  Gully  stabilization  and  sediment  control,  (3)  Erosion 
control  along  railroads  and  roadways,  (4)  Terraces  and  field  diver- 
sions, (5)  Perennial  vegeta bi on,  (6)  Pasture  improvement,  (7)  Field 
borders,  (8)  Farm  waterways  , and  (9)  Other  farm  and  water  conserva- 
tion practices  and  measures,  including  technical  and  educational 
assistance* 

It  is  recommended  that  248,090  acres  of  crop,  idle,  and  pasture 
lands  in  capability  Class  VII  (Table  A-l , Appendix  A)  be  planted 
to  perennials  and/or  trees.  These  areas  are  the  major  sources  of 
silt  and  accelerated  runoff  which  increase  flood  hazards  and  damages. 

The  larger  portion  of  such  areas  is  recommended  for  perennials 
since  they  afford  immediate  protection  to  the  land  and  will  give 
a larger  permanent  return  of  hay  or  pasture  as  well  as  increased 
food  and  cover  for  wildlife. 

The  recommended  program  imposes  no  major  change  in  the  production 
of  cash  crops.  However,  sound  land  use  requirements,  make  some 
reduction  necessary  in  the  acreage  of  clean  tilled  row  crops. 

The  principal  cash  crop  will  continue  to  be  cotton,  except  in 
the  mountains  where  fruits  and  vegetables  'will  continue  to  pre- 
dominate and  where  no  cotton  is  grown  at  present*  The  proposed 
increase  in  area  of  pasture  and  close  growing  crops  and  the  de- 
crease in  area  of  row  crops  is  in  keeping  with  current  trends 
toward  increased  production  of  livestock  which  necessitates  sub- 
stantial increased  pasture  urd  hay  crops.  The  increased  pasture 
and  hay  crop  acreage  also  means  an  increased  safety  margin  in  us- 
ing the  land  within  its  capabilities.  Row  crop  acres,  in  approved 
crop  rotations,  will  bo  sufficient  for  economic  needs  on  the  bettor 
classes  of  land  requiring  less  complex  conservation  measures. 

Those  necessary  conservation  measures  and  lend  use  changes  serve 
a dual  purpose  in  the  recommended  program:  First,  they  reduce  run- 

off and  sedimentation  from  critical  silt-sourco  areas,  which  are 
distinct  public  benefits;  secondly,  they  conserve  soil  and  water 
and  improve  land  with  accompanying  increased  revenue  to  landowners , 
thereby  resulting  in  private  benefits. 

S ubw  at  e r s ho  d Wat  c rw ay  s 


The  waterways  on  individual  farms  discharge  storm  runoff  into  sec- 
ondary channels  which  in  turn  flow  through  other  farms  and  finally 
discharge  into  the  tributary  streams,  i'hi s concentrated  volume  of 
uncontrolled  runoff  produces  excessive  scour  in  the  secondary  chan- 
nels which  will  seriously  damage  the  bottom  lands  by  deposition  of 
harmful  sediment . It  is  therefore  important  that  adequate  water 
disposal  systems  bo  planned , established,  and  maintained  as  group 
enterprises . 


; 
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'.'/hen  the  '.vat e r disposal  system  of  two  or  more  individual  farms  dis- 
charges into  a common  outlet,  it  is  necessary  to  provide  adequate 
channel  capacity,  as  well  as  apply  measures  which  will  prevent  both 
excessive  scour  and  the  formation  of  gullies.  In  some  cases,  this 
difficulty  can  be  alleviated  only  by  providing  channel  outlets  en- 
tirely across  the  flood  plains  to  the  tributary  stream  outlets. 

The  disposal  of  water  from  hill  lands  without  flood  damage  to  fer- 
tile bottom  lands  is  dependent  on  adequate  channel  outlets. 

In  some  cases,  the  topography  will  permit  the  establishment  of  peren- 
nial vegetative  outlets  for  group  water  disposal  systems.  .-'here 
secondary  channels  exist,  brushing  operations  and  so: ns  grading  may 
be  necessary  to  prevent  meandering  and  the  impediment  of  stream  flows* 

In  some  instances,  structures  may  be  necessary  where  large  quantities 
of  runoff  or  eroding  soils  occur.  In  the  design  of  water  disposal 
systems  for  sr.bwatersheds  it  is  sometimes  necessary  to  provide  for 
a small  amount  of  flood  water  storage  in  some  of  the  structures. 

These  small  detention  type  flood  water  storage  measures  are  recommended 
for  use  in  water  disposal  systems  as  stabilizing  measures  in  headwater 
areas.  They  will  consist  of  small  earth-fill  dams  with  an  outlet  to 
release  water  at  a fixed  and  safe  rate  and  with  auxiliary  snillwavs 
adapted  to  site  conditions.  Since  these  installations  will  be  small, 
their  effectiveness  will  be  most  beneficial  in  reducing  the  installa- 
tion  cost  of  control  measures  immediately  below  the  site.  They  will 
also  produce  additional  benefits  by  furnishing  some  protection  to 
flood  plain  lands  and  improvements. 

Approximately  440  miles  of  subwatershed  waterways  will  require  treat- 
ment. 

Gully  Stabilization  and  Sediment  Control 


Gullies  are  one  of  the  principal  sources  of  sediment.  The  effec- 
tiveness of  the  recommended  program  in  reducing  sedimentation  dam- 
ages depends  to  a large  extent  on  the  control  of  gully  erosion. 

It  is  estimated  that  there  are  approximately  3,690  miles  of  major 
gullies  which  will  require  treatment.  This  estimated  amount  of 
gully  treatment  does  not  include  occasional  gullies  which  will  be 
stabilized  under  normal  conservation  farm  operations. 

Gully  treatment  will  consist  of  vegetative  stabilization  and  sup- 
porting structural  measures  as  required.  Mulching,  small  check  deans, 
and  other  structural  measures  will  facilitate  the  establishment  of 
kudzu,  serioea,  grass,  shrubs,  and  other  perennials.  Temporary  dikes 
and  diversion  ditches  will  be  constructed  to  intercept  and  divert 
runoff  from  overlying  areas  into  stabilized  waterways  where  prac- 
ticable, fence  construction  and  vegetative  barriers  will  be  used 
where  necessary  for  protection  of  such  areas  from  grazing. 
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Sediment  can  be  controlled  by  measures  that  spread  and  reduce  the 
velocity  of  flood  flows.  Temporary  earth  dans  may  be  used  at  the 
mouth  of  large  gullies.  Vegetative  barriers  are  most  effective, 
plants  that  are  close  growing*  deep  rooted,  with  low*  dense  foliage 
which  is  not  readily  eaten  by  stocm  are  recommended.  Usually*  low 
value  bottom  land  or  lands  already  damaged  by  deposition  will  be 
used  for  these  desilting  areas. 

Road  Band  Stabilization 

A reconnaissance  survey  was  made  to  observe  the  present  conditions 
01  the  read  systems  within  the  watershed  and  to  estimate  the  types 
and  amounts  of  erosion  control  measures  necessary  to  stabilize  the 
cut  and  fill  slopes. 

The  road  system  was  classifiod  into  three  tyoes  of  roads;  Princi- 
pal  Highways  (hard  surface );  Improved  Roads  (soil  type  and  surface 
treated)  *•  and  Unimproved  Roads, 

The  orincinal  highways  will  reouire  the  greatest  amounts  of  stabi- 
lization  measures » This  is  a reflection  of  large  areas  of  cuts 
and  fills  per  mile  of  this  class  of  highway. 

The  improved  roads  will  require  smaller  amounts  of  stabilization 
measures  than  the  principal  highways  but  larger  amounts  than  the 
un  i .ip  r a ve  d roads. 

Existing  gullies  adjacent  to  roads  will  also  require  vegetative 
stabilization  measures. 

The  measures  on  roads  will  generally  consist  of  seedbed  preparation, 
including  fertilization,  seeding  or  planting  of  vegetative  cover, 
and  mulching  the  steep  slopes,  Suitable  vegetation  will  be  planted 
along  outfall  ditches  and  other  silt-source  areas.  Structures  will 
be  used  where  large  quantities  of  concentrated  runoff  or  erodible 
soils  make  vegetative  measures  inadequate. 

Vine  type  perennial  vegetation  is  recommended  on  the  deeper  and 
steeper  cut  slopes  and  ditch  sections.  Perennials  and  reseeding  an- 
imal types  of  vegetation  are  recommended  for  treating  the  flatter 
slopes  where  conditions  are  more  favorable  for  their  growth. 

The  stabilization  of  road  cut  and  fill  slopes  and  drainage  ways  will 
effect  a major  reduction  in  the  volume  of  sand  and  silt  transported 
from  these  areas.  This  will  greatly  reduce  the  volume  of  such  ma- 
terial deposited  in  road  ditches  and  drainage  ways,  or  on  lower  lying 
agricultural  land  and  inevitably  in  the  streams.  The  cost  of  main- 
tenance of  road  rights-of-way  and  damages  to  adjacent  farm  lands 
w ill  be  re du c e d . 

It  is  estimated  that  10,570  miles  of  road  banks  will  need  treatment 
consisting  of  stabilizing  structures  and  vegetative  planting. 
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Erosion  Control  Along  Railroads 


Erosion  control  along  railroad  rights-of-way  differs  from  that  of 
highways  in  that  the  fill-slopes  along  railways  are  usually  pro- 
tected with  adequate  vegetation  in  order  to  Maintain  the  roadbed. 
However,  the  steep  unprotected  excavated  slopes  contribute  large 
quantities  of  silt.  It  i s on  these  areas  that  the  major  portion 
of  vegetative  planting  is  necessary.  It  is  estimated  that  510 
miles  of  railroad  cut  slopes  will  need  vegetative  treatment. 

Terraces  and  Field  Diversions 

Terraces  will  be  installed  to  manage  the  runoff  from  sloping  lands, 
principally  those  in  cultivation,  and  to  reduce  soil  erosion  and 
sediment  damage . Field  diversions  will  generally  be  installed  on 
slopes,  and  at  toe-slopes,  too  steep  for  terraces  but  where  orderly 
discharge  of  surface  runoff  is  necessary  for  the  protection  of  lands 
lying  ir.naediately  below  then.  Approximately  10,090  miles  of  terraces 
and  1,150  miles  of  diversions  are  recommended. 


Perennial  Vegetation 


Combinations  of  perennial  grasses  and  legumes  in  the  proposed  pro- 
gram  s°i re  a dual  purpose;  First,  they  afford  immediate  protection 
to  the  land  from  serious  erosion  and  runoff  problems j secondly, 
jhey  provide  hay  and  grazing  for  livestock.  Such  conservation 
practices  as  land  preparation,  fertilizing,  lining , seeding,  and 


others  will  be  necessary  on  about  15,600  acres  to  attain  desirable 
hydrologic  conditions  on  these  lands. 


Pasture  Improvement 



About  11,500  acres  of  old  pasture  lands  will  need  additional  treat 
nent  such  as  fertilizing,  liming,  seeding,  and  other  renovating 
measures  in  order  to  improve  the -hydrolo.  ic  condition  to  a desir- 
able level. 


These  renovating  measures  serve  a dual  purpose  in  the  recommended 
program;  First,  they  provide  he ay/  duty  vegetation  for  the  poorer 
classes  of  land  which  would  otherwise  require  more  complex  and  ex- 
pensive measures  in  order  to  materially  reduce  runoff  and  sediment 
damages;  second,  with  proper  maintenance  and  grazing  practices  they 
provide  additional  pasture  for  an  expected  increase  in  livestock 
pro duct i on. 

Field  Border  Plantings 

Small  irregular  and  inaccessible  areas , as  well  as  narrow  strips  of 
land  along  field  borders,  often  left  idle  are  sources  of  serious 
erosion  and  present  annoying  runoff  problems.  It  is  proposed  that 
this  condition  be  corrected  by  planting  approximately  9,300  acres 
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of  such  areas  to  adapted  plants  that  will  control  erosion  and  pro- 
duce food  and  cover  for  wildlife.  Fences  will  be  constructed  or 
vegetative  fences  planted  where  necessary  to  furnish  protection 
from  grazing. 

Farm  [ rat  envoy  s 


Farm  waterways  will  consist  of  both  natural  and  artificial  water 
courses  to  provide  safe  disposal  of  excess  wo.ter  from,  farms.  Farm 
waterways  will,  in  most  cases,  be  vegetated  and  will  include  such 
measures  as  broad  meadow  strips,  constructed  channels,  and  vege- 
tated terrace  outlets.  The  natural  topography  of  adjacent  farms 
will  determine  the  planning  and  installation  of  water  disposal 
systems  in  order  that  the  water  disposal  systems  of  all  farms  in- 
volved nay  operate  as  a unit,  "waterways  will  usually  extend  from 
the  top  of  terraced  slopes  to  suitable  outlets.  In  some  cases  it 
will  be  necessary  for  waterways  to  cross  flood  plain  land  to  reach 
suitable  outlets.  The  proper  disposal  of  excess  water  from  farm 
land  into  adequate  outlets  will  reduce  sediment  damage  to  lower 
lying  lands  and  minimize  consequent  reduction  in  yields  to  these 
lands.  Supporting  structures  will  be  installed  to  implement  vege- 
tative control  where  necessary.  It  is  estimated  that  28,600  acres 
of  farm  waterways  will  be  needed. 

’Tood]  and 


Forest  Firo  protection 


Adequate  fire  protection  will  bo  provided  for  2,221,000  acres  of 
woodland , including  some  320,000  acres  of  watershed  lend  recom- 
mended for  Federal  acquisition,  with  the  aim  of  limiting  the  an- 
nual burn  to  0,5  percent  or  less  of  the  protected  area. 

Only  on  national  forests,  and  on  private  woodlands  in  the  Forth 
Carolina  portion  of  the  watershed,  will  the  protection  afforded  by 
going  programs  be  adequate  for  flood  control  needs,  Fire  records 
indicate  that  the  400,000  acres  in  this  category  sustains  an  aver- 
age annual  burn  of  less  than  0.5  percent,  Since  this  calibre  of 
protection  is  adequate  for  flood  control  needs  , no  intensification 
of  the  existing  fire  protection  system  for  these  areas  is  recommended. 

At  present,  some  837,000  acres  of  woodland,  all  in  Georgia,  are  un- 
protected, It  is  estimated  that  this  acreage  will  be  incorporated 
with  existing  protection  units  under  the  going  program  during  the 
15 -year  period  for  installing  flood  control  measures. 

Fir*e  records  for  the  oast  decade  for  protected  woodland  acreage 
in  the  two  States — Georgia  and  South  Car olina--show  need  for  con- 
siderable  intensification  of  protection  facilities . At  current 
appropriation  levels,  state  forestry  agencies  con  only  moderately 
strengthen  the  present  protective  system  for  private  forest  lands. 
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Recommendations , therefore,  provide  for  strengthening  protection 
on  2,221,000  acres  that  will  receive  some  protection  under  the 
going  program,  IAn  intensive  type  of  protection  which  includes 
trained  personnel,  a complete  fire  detection  system,  quarters  for 
lockouts , telephone  and  radio  communications,  and  fire  fighting 
equipment  such  as  trucns , tractors,  fire  plows,  and  hand  tools, 
is  pic posed. 

The  recomuended  program  contemplates  that  effective  use  will  be 
:ade  of  equipment,  structures,  and  personnel  available  under  the 
cooperative  Federal-State  protection  systems.  Estimates  provide 
only  for  the  additional  equipment,  improvements,  and  personnel 
that  are  needed  in  strengthening  organizations.  The  total  capital 
investment  cost  for  installing  an  adequate  system  is  estimated  at 
y0 ,312  per  forest  acre,  of  which  the  cost  of  proposed  additional 
facilities  averages  11.3  cents  per  acre,' 

While  physical  improvements  and  equipment  are  necessary  elements 
in  providing  adequate  fire  protection,  the  success  cf  protection 
efforts  hinges  largely  on  building  up  public  attitudes  favorable 
to  fire  prevention  and  control,  A fire  prevention  campaign,  vig- 
orously conducted,  will  be  an  essential  part  of  the  program. 

It  is  recommended  that  the  Federal  Government  bear  half  the  cost 
of  installation  and  of  annual  operation  and  maintenance  of  improved 
fire  control  on  private  land,  the  remaining  costs  to  be  borne  by 
the  States  of  Georgia  and  South  Carolina  in  proportion  to  the  cost 
of  the  program  for  the  respective  States.  The  Federal  Government 
will  bear  the  entire  cost  of  fire  protection  of  lands  recommended  for 
public  ownership  after  such  lands  have  been  acquired. 

Cover  Improvement,  Privately-Owned  Woodligids 


This  leasure  provides  for  improving  protective  ground  cover  on 
1,564,000  l/  acres  of  private  woodlands  by  increasing  the  density 
and  vigor  of  forest  stands.  The  wort  is  to  bo  accomplished  through 
an  expanded  program  of  technical  services,  provided  at  public  ex- 
pense to  woodland  owners  and  operators. 

The  large  percentage  cf  forest  land  with  inadequate  cover  reflects 
the  lacx  of  purposeful  management  of  most  of  the  private  woodland. 
Though  capable  of  producing  timber  at  growth  rates  comparable  to  the 
best  in  the  nation,  the  forest  lands  have  been  so  wastefully  ex- 
ploited that  they  are  now  producing  at  less  than  one-third  of  po- 
tential, Improvement  of  watershed  cover  and  cf  timber  resources 
alike  requires  protection  from  fires  and  other  destructive  agencies , 
timber  cultural  practices,  judicious  cutting,  and  provision  for 
prompt  restocking  after  harvesting. 

Substantial  progress  is  being  made  in  timber  management,  particularly 

by  industrial  and  other  owner s of  large  acreages.  llany_  of  these  

1/  Excludes  some  386,000  acres  in  larger  holdings  which  are  ex- 
pected to  be  adequately  managed  without  additional  public 
assistance. 


' 


9 


employ  experienced  foresters  as  woodland  managers,  or  make  use 
of  the  technical  services  of  consultants.  It  is  estimated  that 
about  one-fifth  of  the  private  woodland  will  be  managed  at  a 
level  compatible  with  flood  control  objectives  without  need  for 
special  public  assistance. 

The  remaining  four-fifths  of  the  private  woodland  is  in  small 
holdings,  mostly  so  small  or  so  depleted  that  they  provide  very 
low  returns  to  their  owners.  Lacking  forestry  skills  and  with 
their  major  income  from  other  sources,  most  small  forest  owners 
are  not  aware  of  the  opportunities  for  good  forestry  and  have  made 
few  attempts  as  yet  to  manage  their  lands  for  sustained  production. 
Since  management  of  small  tracts  is  seldom  attractive  to  consulting 
foresters,  very  few  owners  will  obtain  adequate  te clinical  assistance 
through  regular  commercial  channels.  A limited  amount  of  technical 
aid  is  now  provided  in  parts  of  the  watershed  under  a cooperative 
Federal-State  program,  but  for  the  most  part  forestry  aid  and  guid- 
ance is  not  available  to  thousands  of  small  owners  and  operators. 

To  afford  technical  services  on  an  adequate  scale,  experienced  pro- 
fessional foresters  will  be  employed  to  work  with  individual  owners 
in  putting  their  woodlands  under  management.  Each  forester  will 
serve  about  150,000  acres  of  woodland.  He  will  advise  farmers  on 
needed  cultural  operations,  make  surveys  and  management  plans, 
mark  timber  or  train  owners  to  do  it,  assist  in  locating  markets, 
and  advise  on  marketing  arrangements  and  proper  logging  techniques. 
He  will  also  cooperate  with  extension  personnel  and  ethers  in  edu- 
cational and  demonstration  work  to  encourage  as  many  owners  as 
possible  to  follow  proper  forestry  practices. 

The  states  will  participate  in  providing  technical  services  on 
woodland.  The  Federal  Government  will  bear  up  to  50  percent  of  the 
cost  of  this  measure,  with  the  States  bearing  the  remainder. 

Tree  Planting  for  Cover  Hester at ion 

Recommendations  provide  for  planting  trees  on  70,900  acres  of  open 
land  to  be  retired  from  agriculture,  and  on  97,000  acres  of  badly 
under sto eke d woodland. 

This  is  a most  essential  measure  for  quickly  stabilizing  soils  and 
reducing  damaging  runoff  from  poorly  protected  open  lands  and 
sparsely-stocked  woodland.  In  this  region,  the  best  watershed 
cover  is  produced  by  mixed  tree  stands , and  eventually  these  will 
be  developed  over  most  of  the  area.  Initial  restocking,  however, 
must  be  done  with  coniferous  species,  since  the  bulk  of  the  plant- 
ing sites  is  presently  not  suitable  for  desirable  hardwoods. 

Recommended  species  include:  white,  loblolly,  and  shortleaf  pine 

in  the  Mountain-Foothills  area  and  loblolly  and  shortleaf  pine  in 
the  Piedmont.  On  open  sites  trees  will  be  spaced  about  6x6  feet. 
This  will  require  approximately  20  percent  more  trees  per  acre  than 
conventional  planting  practice,  but  the  closer  spacing  shortens  the 
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time  required  to  produce  a dense  watershed  cover  and  assures  better 
formed  trees  for  future  crops. 

On  average  woodland  planting  sites,  about  600  trees  will  be  planted 
per  acre- -roughly  half  the  number  required  for  a complete  planting 
job  on  open  lands.  Plantings  will  be  made  only  in  natural  openings. 
No  advance  poisoning  or  girdling  of  weed  trees  is  contemplated,  since 
tne  primary  aim  of  this  measure  is  to  produce  denser  and  more  vig- 
orous stands. 

‘On  some  sites  release  cuttings  nay  be  required  after  seedlings  are 
established  to  insure  growth  and  survival.  '1’he  cost  of  such  release 
woric  is  included  as  a planting  cost. 

Tree  planting  is  popular  among  landowners  in  this  area,  and  esti- 
mates indicate  that  at  current  rates  a substantial  part  of  planting 
needs  will  be  net  during  the  next  15  years  under  going  programs • 

1 o accelerate  tree  planting  consistent  with  recommendations  herein, 
it  is  proposed  that  the  Federal  Government  bear  25  percent  of  the 
planting  cost,  and  private  owners  the  remainder.  On  lands  to  be  ac- 
quired the  Federal  Government  will  bear  the  entire  cost. 

public  Acquisition  of  Watershed  Lands 

Public  acquisition  of  approximately  320,000  acres  of  badly  depleted 
critical  headwater  area  is  an  important  implementing  measure  in  ac- 
complishing other  recommendations  in  aid  of  flood  control. 

Lands  to  be  acquired  are  those  clearly  unsuited  to  permanent  private 
ownership  and  usable  only  as  forest,  public  ownership  insures  the 
continuity  of  management  necessary  for  the  rehabilitation  of  cover 
for  runoff  and  sedimentation  control. 

Lands  to  be  acquired  are  located  within  the  existing  Chattahoochee, 
Nantahala,  and  Sumter  National  Forests.  These  areas  constitute  the 
rougher,  least  productive  portions  of  the  watershed,  where  high 
percentages  of  the  land  are  unsuitable  for  cultivation  or  pasture. 
Within  such  areas,  lands  will  be  acquired  when  offered  for  sale  by 
the  owners  at  reasonable  prices.  It  is  not  contemplated  that  any 
lands  suitable  for  permanent  use  as  cropland  or  pasture  will  be  ac- 
quired. A large  proportion  of  the  area  to  be  purchased  is  rough, 
unmanaged  mountain  land,  in  non-resident  ownership. 

public  purchase  of  land  does  not,  of  itself,  improve  watershed 
values  or  productive  capacity  of  the  land,  but  is  an  essential 
first  step  before  the  rehabilitation  job  can  be  undertaken.  Only 
the  public  can  provide  stable,  conservative  management  and  defer 
returns  over  the  long  period  required  to  rehabilitate  badly  de- 
pleted lands  of  this  character* 

The  cost  of  acquiring  the  320,000  acres  was  estimated  at  ^4,800, 000 — 
all  Federal,  This  was  based  on  an  average  price  of  gl5.00  per  acre, 
and  includes  the  costs  for  surveys,  appraisals,  title  work,  and 
other  expenses  of  processing. 
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The  annual  cost  of  improving,  protecting,  and  managing  these  lands 
after  purchase  is  included  under  a separate  measure  in  this  report. 

Development  and  Management  of  Lands  to  be  Acquired 

This  measure  provides  for  management  activities  contributing  to 
cover  improvement , other  than  those  separately  discussed  herein, 
for  tne  320,000  acres  of  lands  to  be  purchased.  Installations  in- 
elude  buildings,  transportation  facilities,  communication  lines, 
and  other  needed  improvements.  Annual  operations  include  the  tech- 
nice.!  management  of  timber,  watershed  and  other  resources  as  well 
as  the  maintenance  of  administrative  improvements  and  related  facili- 
ties . l/ 

listing  administrative  improvements  on  the  Nantahala,  Chattahoochee, 
and  Sumter  National  Forests  are  reasonably  adequate  and  have  beer- 
given  due  consideration  in  estimating  the  additional  needs.  All 
costs  for  this  measure  are  Federal. 

This  cost  amounts  to  ^416 ,000  for  installations  and  ^360 ,000  for 
operation  and  maintenance  during  the  installation  period.  The 
annua?  cost  of  operation  and  maintenance  after  the  installation 
period  is  estimated  at  ^48,000  annually. 

Other  Conservation  Practices  and  Measures 

Addis: oaal  soil  and  water  conservation  practices  and  measures  will 
be  applied  as  needed  for  obtaining  a proper  combination  with  tho 
mutually  supporting  measures  listed  above.  The so  additional  meas- 
ures serve  to  complete  a basic  system  of  soil  and  water  conserva- 
tion and  proper  land  use  in  accordance  with  the  needs  end  capabilities 
of  the  lend  of  the  watershed.  This  will  include  other  farm  and  wood- 
land practices  and  measures  that  may  be  required  to  make  more  effec- 
tive or  facilitate  the  installation  of  the  above  measures.  This 
will  produce  a practical,  workable  combination  of  measures  that  will 
bo  most  efficient  in  providing  runoff  and  w at onflow  retardation  and 
soil  erosion  prevention. 

GROUP  2 MEASURES  - SUPPLE,  ENT  TO  LAND  TREATMENT 

Tributary  Channel  Improvement  and  Stream  Bank  Stabilization 

A survey  was  made  on  sample  tributaries  of  tho  Savannah  River  Water- 
shed to  ascertain  the  present  condition  of  the  tributary  stream  chan- 
nels and  tho  kinds  and  amounts  of  channel  improvement  measures  which 
would  bo  effective  in  alleviating  flood  damages. 

The  following  tributary  streams  were  selected  as  representative 
sample  tributaries  within  tho  Physical  Loud  Units:  Tho  Keowec 

River  above  stream  gage  near  Howry,  South  Caroline,,  to  roprosont 
streams  in  the  Mountain-Foothills  area;  Little  River  above  stream 
gage  near  lit . Carmel,  South  Carolina,  to  represent  tho  small 
streams  in  tho  piedmont  area;  Broad  River  o.bovo  stream  gage  near 

1/  Firo  protection  is  not  included,  being  provided  for  elsewhere; 
nor  arc  recreation  and  other  facilities  which  are  not  closely 
related  to  improvement  of  watershed  cover. 
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Bell  Georgia,  to  represent  the  large  streams  in  the  Piedmont  area] 
Brier  Creek  was  selected  to  represent  the  Coastal  Plain  Streams 
(figure  E-l), 

Present  Condition  of  Sample  Tributary  Streams 

In  general,  only  minor  aggradation  has  taken  place  in  the  stream 
channels  of  the  Mountain-Foothills,  The  banks  and  side  slopes  are 
covered  with  heavy  growth  of  briars,  bushes,  vines,  and  trees,  which 
keeps  them  fairly  stable. 

Dredging  operations  consisting  of  channel  enlargement  and  realign- 
ment have  been  completed  on  several  of  the  tributary  streams  in  the 
Piedmont  Plateau.  The  upper  reaches  of  Broad  River  are  a sample  of 
these  streams  with  little  maintenance  subsequent  to  dredging.  The 
channels  have  been  aggrading  at  a moderate  rate. 

Only  minor  aggradation  has  taken  place  on  Little  River.  The  banks 
and  side  slopes  of  channels  are  covered  with  a heavy  growth  of 
briars,  bushes,  vines,  and  trees. 

The  bottom  lands  along  Brier  Creek  are  poorly  drained,  practically 
all  of  it  being  inherently  wet.  No  open  land  was  observed  along 
Brier  Creek.  Its  gradient  is  very  low. 

Recommended  Channel  Improvements 

Channel  improvement  is  recommended  for  most  of  the  tributary  streams 
in  the  Mountain -Foothills  and  the  Piedmont  Plateau.  This  improve- 
ment consists  of  snagging,  removal  of  log  and  debris  dams,  and 
brushing,  as  well  as  the  removal  of  trees  from  stream  channels  and 
banks*  Logs  and  brush  will  be  removed  from  the  floodway  to  avoid 
future  clogging  of  the  channels.  The  specific  location  and  timing 
of  these  measures  will  be  determined  after  detailed  flood  routing 
studies  are  made. 

Dredging  and  realignment  is  recommended  for  about  one-half  of  the 
tributary  stream  channels  in  the  Piedmont  Plateau. 

In  addition  to  dredging,  realigning,  clearing,  and  snagging  opera- 
tions, it  will  be  necessary  to  suppress  the  growth  of  brush  and 
saplings.  The  suppressive  vegetation  will  stabilize  the  side 
slopes  of  the  channels. 

Scope  of  Channel  Improvement  Ope rati ens 

The  type  and  amount  of  channel  improvement  found  beneficial  end  neces- 
sary for  the  sample  tributary  streams  was  expanded  to  embrace  all 
the  tributary  streams  in  the  physical  land  units. 

In  the  Mountain -Foothills  Physical  Land  Unit,  channel  improvement 
consisting  of  brushing  and  snagging  operations,  as  well  as  the  es- 
tablishment and  maintenance  of  suppressive  vegetation,  will  be  re- 
quired on  the  600  miles  of  tributary  streams. 


f 1 tM" 
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In  the  Piedmont  Plateau  Physical  Land  Unit,  channel  dredging  and 
realignment  will  be  necessary  on  540  miles.  Brushing,  snagging, 
and  the  establislunent  of  suppressive  vegetation  will  be  necessary 
on  5o0  miles  • 

These  channel  improvement  operations  will  increase  channel  capacity , 
reduce  flood  damages  and  future  maintenance  costs. 

It  is  contemplated  that  the  landowners  will  be  responsible  for  the 
removal  of  logs  and  other  debris  from  the  floodway  during  the  ini- 
tial clearing  operations.  Also,  they  will  be  responsible  for  the 
plants  of  suppressive  vegetation  and  subsequent  brushing,  as  well 
as  annual  maintenance. 

UNIT  COSTS  OF  OPEN  LAND  .MEASURES 

Unit  costs  for  the  installation  and  annual  maintenance  of  the  recom- 
mended measures  were  computed  from  available  data  and  information. 
Sources  of  this  information  included  Federal  end  State  Experiment 
Stations 3 Soil  Conservation  Service  technicians , contractors,  and 
others  i i ihir.  or  near  the  watershed.  Unit  costs  one  estimates  as 
to  types  end  quantities  of  labor  ana  materials  needed  and  are  based 
on  1947  average  prices. 

The  estimated  initial  cost  per  ur.it  for  installation  and  maintenance 
of  re  cor.  mended  open  land  measures  is  shown  in  Tabic  3-3, 

Installation  and  annual  maintenance  costs  arc  divided  between  Federal, 
non-Federal  public,  and  private  sources  according  to  the  expected 
contributions  and  benefits  (Table  D-23  , Appendix  D) . 

ACTIVITIES  RELATED  TO  FLOOD  CONTROL 

The  Corps  of  Engineers 

The  Corps  of  Engineers  has  made  investigations  of  the  Savannah  River 
and  its  tributaries  to  determine  the  feasibility  of  a comprehensive 
plan  for  the  development  of  its  water  resources,  A report  covering 
navigation,  flood  control,  power  development,  and  irrigation  is 
printed  as  House  Document  No.  64,  Seventy-fourth  Congress,  First 
Session.  Subsequent  reviews.  Senate  Document  No.  66,  Seventy-sixth 
Congress,  First  Session  and  Document  No.  6,  Eighty-first  Congress, 
First  Session,  have  been  made. 

As  authorized  by  the  Flood  Control  Act  approved  June  22,  1936,  the 
Corps  of  Engineers  have  made  a preliminary  examination  and  Flood 
Control  Survey.  This  report  is  printed  as  House  Document  No.  657, 
Seventy-eighth  Congress  , Second  Session. 

As  a result  of  the  survey  the  following  sites  were  selected  for 
flood  control  and  multiple  purpose  reservoirs;  Anthony  Shoals, 

Camp  Creole,  Claim  Hill,  Goat  Island,  Hartwell,  Middletown  Shoals, 
Howry-Old  Pickens,  Rogues  Ford,  Sand  Bottom,  Tallow  Hill,  and  War 
Woman. 
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Authorization  for  the  construction  of  the  Clark  Hill  and  Hartwell  Reser- 
voirs has  been  made.  Clark  Hill  was  approved  December  22,  1944,  in 
Public  Law  534,  Seventy-eighth  Congress,  Second  Session,  and  Hartwell, 
April  28,  1950,  in  Report  1968,  Eighty-first  Congress,  Second  Session. 
The  Clark  Hill  dam  is  under  construction. 

Navigation  is  maintained  between  Savannah  and  Augusta,  a distance  of 
approximately  200  river  miles. 

Private  Power  Development 


The  Georgia  Power  Company  has  developed  a series  of  six  power  dams  on 
the  Tallulah  and  Tugaloo  Rivers.  Present  operation  of  these  reservoirs 
contributes  to  flood  reduction  to  soi.  e extent,  since  the  power  company 
has  on  occasion  drawn  down  the  pools  in  anticipation  of  high  flew  dur- 
ing storm  periods. 

Woodland  Management 

The  Federal  and  State  Governments  are  cooperating  in  organized  fire 
control  and  in  the  production  and  distribution  of  forest  tree  seed- 
lings under  the  Clarke-McNary  Act.  Farm  forestry  services  are  also 
provided  under  the  Norris-Doxey  Act.  Under  the  provisions  of  Public 
Law  729,  81st  Congress,  2d  Session,  which  will  supersede  the  Norris- 
Doxey  Act  on  June  30,  1951,  these  services  have  been  broadened  to 
include  technical  aid  to  non-farm  forest  owners  and  operators. 

Educational  Activities  and  Direct  Aids 


Federal  and  State  Experiment  Stations  within  or  near  the  watershed  sup- 
ply valuable  information  and  data  on  measures  and  practices  related  to 
flood  control  and  conservation  of  watershed  lands.  The  agricultural 
colleges,  vocational  agricultural  schools,  and  the  U.  S.  Department  of 
Agriculture  Cooperative  Extension  Service  have  obtained  local  recogni- 
tion of  many  farm  problems  and  have  also  rendered  valuable  assistance 
by  educating  the  public  to  appreciate  the  need  for  conservation  measures. 
The  Production  and  Marketing  Administration  makes  conservation  payments 
and  materials  available  to  individual  farmers  for  carrying  cut  soil  and 
water  conservation  practices.  State  and  Federal  forestry  agencies  are 
also  carrying  on  educational  activities  among  forest  own ers  and  operators. 

Soil  Conservation  Districts 


North  Carolina,  South  Carolina  , and  Georgia  have  enacted  legislation 
whereby  more  than  98  percent  cf  the  total  watershed  lands  are  in  ac- 
tive soil  conservation  districts.  The  U.  S.  Department  of  Agricul- 
ture cooperates  with  these  districts  tc  the  extent  of  supplying  tech- 
nical assistance  through  the  Soil  Conservation  Service.  The  soil  and 
water  conservation  program  as  promoted  by  these  districts  is  an  in- 
tegral part  of  the  recommended  program.  » 

State  Highway  Departments 


The  State  Highway  Departments  cf  North  Carolina,  South  Carolina,  and 
Georgia  are  aiding  in  the  prevention  of  sedimentation  in  many  places 
by  sloping  and  stabilizing  cuts  and  fills.  It  is  anticipated  that  no 
difficulty  will  be  experienced  in  obtaining  their  full  assistance  in 
carrying  out  the  proposed  program. 


United  States  Department  of  G ommer  ce 


The  U.  S.  Weather  Bureau  has  a useful  river  service,  centered 
at  the  Augusta  Weather  Bureau  Office,  for  forecasting  gage 
heights  during  floods;  It  is  not  expected  that  any  changes 
in  this  service  will  be  made  as  a result  of  the  recommended 
program. 


* 


Private  Interests 

District  supervisors,  technicians,  and  other  agricultural  and  con- 
servation leaders  present  at  various  meetings  and  contacts  within 
the  watershed  agree  that  the  recommended  program  is  feasible.  They 
are  of  she  opinion  that  a high  percent  of  the  landowners  would  co- 
operate if  the  recommended  program,  is  authorized. 

Railroad  companies  have  already  treated  much  of  their  rights-of- 
way  for  erosion  control,  ond  it  is  believed  that  they  will  cooperate 
in  completing  the  program. 

COST  OF  ’’GOING"  PROGRAMS  l/ 


Soil  Conservation  Service  in  Cooperation  with 


Soil  C oris orvat i on  Dis tri cts 


The  fiscal  year  1949  was  used  as  a base  for  estimating  the  annual  cost 
(including  administrative  and  facilitating  services)  of  the  Soil  Con- 
servation Servi ce  assistance  to  districts.  The  cost  was  determined 


by  pro p or t i caring  total  pars onne  1 


and  facilitating  costs 


on  a basis 


of  the  per 
cost  repro 
represents 
technical 
cost  is  £;2 


ceuwage  of  watershed  farm  land  in  each  district.  Personnel 
sents  salaries  paid  to  local  technicians.  Facilitating  cost 
transportation , office  rent,  supplies,  administrative  and 
supervision  and  related  assistance.  The  estimated  annual 
26,800,  or  a total  cost  of  ^-3 ,402 ,000  for  a 15-year  period. 


Cooperative  intension  Service 


Copies  of  supporting  correspondence  which  was  used  as  a bo.se  in  esti- 
mating accomplishments  and  costs  of  this  part  of  the  ’’going1’  programs 
are  shown  on  pages  17  through  24. 


Add 


was 


Ltional  information  obtained  in  other  correspondence  with  State 
insion  Services  in  North  Carolina,  South  Carolina,  and  Georgia 
used  in  arriving  at  the  following  summary  of  total  costs  by 


states  and  by  sources  of  funds: 


State 

Source 

of  Funds 

Total 

Federal 

State  and  Local 

Expenditure 

North  Car olina 
South  Carolina 
Go orgia 

v18,677 
257,843 
253  ,069 

9 27,553 
123,028 
160 ,332 

0 46,230 
380,871 
413,901 

Total 

0529 , 539 

0311,413 

0341,002 

Annual 

|>  35,303 

(:  20,761 

$ 56,064 

1/  Adjusted  to  exclude  the  Coastal  plain  area. 


production  and  Marketing  Administration 


Copies  of  supporting  correspondence  which  was  used  as  a base  in  es 
tinating  accor/ml  is  laments  and  costs  of  this  part  of  the  ’’going”  pro 
gr.xis  are  shown  on  pages  25  through  52. 


Additional  information  obtained  in  other  correspondence  with  State 
Prod,' on:  on  and  Marketing  Administration  offices  in  North  Carolina, 
Scum  Carolina,  and  Georgia  was  used  in  arriving  at  the  following 
summary  of  annual  costs  by  states? 


North  Carolina 
South  Carolina 
Georgia 
Total 


$ 25,144 
81,791 
504,574 
■£5867565 


The  total  cost  for  a 15-year  period  amounts  to  £8,795,475. 
Forest  Service 


Data  turn:'  shed  by  the  Forest  Service  show  the-  annual  Federal  costs 
of  going  programs  in  the  Piedmont  and  Mountain-Foothills  portions 
of  the  watershed  for  adequate  fire  protection,  tree  planting  for 
cover  restoration,  cover  improvement  of  privately .-owned  woodlands , 
public  acquisition,  and  development  and  management  of  public  for- 
est lands  as  £323,200. 


» 


\ 
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\r 
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COOPERATIVE  SKTEESION  WORK 


ACtPlICTJIjTURE  AITD  HOPE  ECOFCMICS 
State  of  Forth  Carolina 


IF 


Extension  Service 
Office  of  the  Director 


P.  0.  Box  5157 


State  College  Station 


Raleigh,  N.  C. 


May  1,  1950 


Hr  Hr,  5,  Edwards , Chief 
Regional  Hater  Conservation  Division 
Soil  Conservation  Service 
Post  Office  Box  612 


Spartanburg,  South  Carolina 
De  ar  Hr # Edwar d s % 

On  April  14,  at  your  request,  I sent  you  an  estimate  on  the  expendi- 
tures c:  the  l.orth  Carolina  Agri  cult ’oral  Extension  Service  for  conser- 
vation ^ sasuros  during  1949  in  the  Savannah  River  Watershed*  I also 
enclosed  two  pieces  of  material  both  of  which  were  labeled  as  Exhibit 
A,  but  should  have  been  labeled  Table  IV  and  Explanation  to  Table  IV 
respectively* 

At  tha.  time  I did  not  indicate  that  any  additional  Extension  Resources 
would  be  required,  but  following  a conference  with  Mr,  hoy  E.  Rast  and 
Hr.  J.  E.  McLean  on  April  27th,  we  feel  that  a limited  amount  of  addi- 
tional resources  will  be  required;  therefore,  v;e  are  revising  our  es- 
timate as  shown  in  Table  III  on  the  enclosed  sheet. 

It  will  be  appreciated  if  you  will  substitute  this  for  our  estimate  of 
April  14  and  make  the  changes  with  respect  to  Table  IV  and  Explanation 
to  Table  IV. 


Yours  very  truly. 


/s/  I.  0.  Schaub 


I.  0.  Scliaub 
Director 


IOS  /b 


Enclosure 


lb 


ESTHETE  OF  EXPENDITURES  BY  THE  N.  G.  AGRICULTURAL  EXTENSION 
SERVICE  FuR  CONSERVATION  ENSURES  DURING  1949  AND  ADDITIONAL 
RESOURCES  REQUIRED  FOR  "FLOOD  CONTROL"  ACTIVITIES  IN  THE 

SAVANNAH  WATERSHED 


p A 37  t- 

Lii.-  » J-» J 


Estimate  of  Expenditures  for  1949 


County  Agents  and  Specialists  $2352 *00 


Administration,  Supervision  and  Supplies  250.00 


Total  Estimated  Expenditures  $3082.00 


TABLE  II 


Estimate  of  proportion  of  Total  Expenditures  During 
1949  from  Different  Sources 


Percent 

Amount 

Fed  :ral  Appropriations 

40,4 

$1245 ,15 

State  Appropriations 

3St  2 

1121.35 

C 0 unty  App r opr  i at i on  s 

25.2 

715.02 

Total 

100.0 

$3082.00 

TABLE  III 

Estimate  of  Additional  Extension  Resources  Required 


~C3'sT  for  Cost  for 

Additional  Additional  Total 

_ County  Agts • Spec,  Asst. 

For  20-Year  period  $8,000  $2,000 


$500.00 


Average  Cost 
Per  T'ear 


$10  ,000 
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ESTIMATE 

DURIF 


Explanat 
Col  ijmn  1 

Column  2 

C olumn  5 


Column  4 

Column  5 
Column  6 

Column  7 


TABLJ3  IV 

OF  HXPIN'iDITURES  BY  THE  IT.  C.  AGRICULTURAL  EXTENSION  SERVICE 

g the  calendar  year  1949  for  activities  if  relation  to 

-OFF  AND  WATER-FLOW  RETARDATION  AND  SOIL  EROSION 
PREVENTION  IN  THE  SAVANNAH  RIVER  WATERSHED 


ion  of  the  Attached  Chart 


- Total  Days  Worked  by  County  Agents.  This  is  the  total  days 
worked'  by  the  County  Agents  and  their  Assistants  during  the 
year . 

- Percentage  of  Total  Da:rs  County  Agents  Devoted  to  Conserva- 
tion Pleasures.  Percent  of  the  total  days  worked  which  were 
devoted  to  conservation  measures. 

- Amount  of  County  Agents'  Budget  Expended  for  Conservation 
Work.  Represents  that  ’part  of  the  total  budget-  for  County 
Agents  which  was  expended  for  conservation  work.  The 
entries  in  this  Column  were  determined  by  applying  the  per- 
centage figure  shown  in  Column  2 to  the  total  budget  for 
the  County  Agents  in  each  County. 

- Cost  of  Specialists  Assistance.  Retries  in  this 
were  determined  on  the'  basis  of  days  Specialists 
to  work  of  a Conservation  nature  and  the  average 
per  day . 

- Total  Cost  of  Conservation  Work  Done  by  County  Agents  and 
Specialists.  This  is  the  total  of  Columns  3 and  4. 

- Percent  of  Land  Area  of  County  in  Watershed  Area.  The 
entries  in  this  column  were  obtained  from  hr.  H.  5.  Edwards, 
Chief,  Regional  Watershed  Division,  and  represent  the  actual 
percent  of  the  land  area  in  each  County  as  planimetered  from 
a base  map  and  adjusted  to  the  Area. 

- Total  Expenditures  for  Conservation  Work  in  Watershed  Area. 
The  entries  in  this  column  arc  the  same  percentage  of  tho 
total  cost  as  the  percentage  of  the  County  which  is  in  the 
Savannah  River  Watershed. 


c ol  umn 
devote d 
cost 
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Cooperative  Extension  Work 
in 

Agriculture  and  Hone  Economics 
State  of  South  Carolina 

Clems on.  South  Carolina 
July  10,  1950 


Hr.  H,  G>  Edwards 

Engineer  in  Charge,  Flood  Control 

Regional  Office 

Soil  Conservation  Service 

Spartanburg,  South  Carolina 

Dear  Hr.  Edwards;  Subject;  An  Estimate  of  Extension  Work 

Necessary  in  an  Accelerated  Program,  of  Flood  Control 
in  Savannah  River  Watershed 


The  entire  Savannah  River  watershed  covers  6,770,560  acres  of  which 
42,8  percent  Dr  2. 899  ,,200  acres  lie  in  fourteen  South  Carolina  counties. 
The  two  ccunti.es  of  Oconee  and  McCormick  lie  100  percent  in  this  water- 
shed whi  i.e  the  other  twelve  counties  fall  from  4.4  percent  in  Beaufort 
to  65  percent  in  Abbeville  within  the  watershed,  vve  estimate  about 
21,567  farms  in  the  South  Carolina  part  of  the  watershed.  Some  contacts 
would  be  made  with  each  of  these  and  some  work  accomplished  on  each  farm 
of  owner  and  tenant.  Our  assumption  is  that  each  land  owner  and  to  some 
extent  each  tenant  will  under  an  accelerated  flood  control  program  con- 
tinue to  be  steward  of  his  lands  and  as  such  will  retain  responsibility 


for  flood  control  wo] 


irried  out  on  his  lands.  This  assumption  applies 


with  respect  to  measures  which  the  farmer  will  put  into  use  on  his  own 

Thus 


as  t 


Tell  as  to  measures  that  the  federal  government  will  finance 


the  main  problem  in  establishing  a flood  control  program  on  a farm  or 
on  the  farms  in  a watershed  consists  of  educational  and  demonstration 
work  that  convinces  each  such  farmer  that  the  proposed  measures  to  be 
applied  to  his  lands  are  right  from  his  own  standpoint  and  from  the  pub- 
lic standpoint.  This  is  the  job  for  which  I made  our  original  estimate 
of  costs.  In  making  the  estimate  of  the  necessary  personnel  and  budget 
for  additional  Extension  work , I realized  that  there  is  a constant  turn- 


over among  the  farmers  responsible  for  establishing  and  maintaining 
flood  control  measures.  Such  turnover  means  that  we  will  have  not  just 
21,567  farmers  to  work  with  but  perhaps  twice  that  number  during  a 
twenty-year  period,  if  a fairly  good  situation  as  to  flood  control  is 
to  be  a reality  at  the  end  of  the  period. 


You  were  kind  enough  at  our  conference  in  my  office  to  leave  with  mo  a 
copy  of  Table  S-2 , showing  your  own  analysis  of  the  “Needs” , what  will 
bo  accomplished  by  means  of  the  “Going  Program”,  and  what  remains  to  be 
provided  through  a now  "Recommended  Program”.  I take  it  that  you  are 
fully  aware  of  some  weaknesses  in  this  set  of  estimates  even  though  the 
procedure  itself  has  merit.  May  I indicate  a few  of  my  own  observations 
on  this  Table  B-2; 

(i)  In  arriving  at  "Needs”  apparently  the  entire  basis  is  ’’land  capa- 
bilities”. Since  the  land  is  largely  occupied  by  farm  people  the  real 
problem  will  be  to  fit  their  living  requirements  into  the  accelerated 
program.  The  use  of  the  land  will  vary  with  markets  o.nd  farm  income 
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Mr.  H.  G.  Edwards 


- 2 


July  10 , 1950 


iron  the  products  of  the  land.  We  estimate  that  the  Extension  Service  is 
now  spending  (.34, 608*80  annually  in  the  South  Carolina  part  of  the 
Sa /aruiah  watershed  on  activities  that  contribute  to  flood  control.  This 
includes  work  in  tree  planting  and  forest  management , terracing,  pasture 
establishment  and  improvement , etc.,  but 


(2)  The  amount  being 
in  the  table  under  the 
pedal'1  y to  items  (5) 
e s t ab  1 1 same  nt . 


spent  at  present  will  not  accomplish  what  is  shown 
’’Going  Program”  in  my  opinion.  This  applies  es- 
Terracing  (8)  pasture  improvement,  and  i^9)  Pasture 


On  the  other  hand  it  seems  that  the  figures  are  too  low  on  the  item  under 
’’Woodland”  (1)  Forest  fire  protection.  In  South  Carolina,  all  landowners 
are  now  furnished  forest  fire  protection  assistance.  Most  woods  fires  are 
set  wliicn  means  that  the  main  job  to  be  done  is  in  the  way  of  thinking 
among  people  supported  with  a reasonable  amount  of  facilities.  The  going 
program  of  education,  demonstration,  regulation,  and  service  should  ac- 
complish more  than  the  total  estimated  to  be  accomplished  of  499,000  acres 
under  fi ru  ce enrol  even  if  none  were  accomplished  outside  this  state. 

Also  under  ’'Woodland.-' , item  (3)  apparently  puts  no  value  on  the  large 
amount  of  work  being  accomplished  annually  by  the  Extension  Service  in 
connection  with  til©  ’’improvement  and  Prooor  Management  of  Privately-owned 
noodlacd.s" . Our  official  annual  Extension  reports  on  Forestry  mil  show 
that  much  is  being  accomplished  in  this  field  as  in  the  fields  mentioned 
in  the  preceding  paragraph.  County  agents  and  Extension  specialists  are 
at  work  on  this  forestry  job  in  exactly  the  same  way  as  on  the  other  items. 
Yet  this  Table  E-2  shows  that  practically  nothing  is  to  be  expected  under 
Forestry  Improvement  and  Management  while  the  job  will  be  almost  completed 
under  the  other  items.  I an  quite  confident  that  Table  E-2  is  far  from 
what  will  be  accomplished  by  going  programs  in  both  cases. 


Naturally,  therefore,  I cannot  base  ray  estimate  of  Extension  Service  needs 
on  what  is  shown  in  the  last  column  ox"1  this  table  unaer  the  ’’Recommended 
program".  If  I had  made  up  such  a table  it  would  be  quite  different  in 
the  above  mentioned  respects.  I think  my  original  estimate  of  costs  for 
Extension  work  will  prove  to  be  not  far  from  correct.  However , it  is,  of 
course,  impossible  to  say  with  exactness  just  what  a job  of  work  lasting 
over  such  a long  period  of  time  will  cost,  even  though  we  should  agree  per- 
fectly on  what  that  job  is.  Under  these  circumstances,  realizing  that  you 
arc  working  against  time  in  making  your  report,  and  not  wishing  to  quibblo 
over  questions  that  cannot  be  answered  with  certainty , I am  arbitrarily 
cutting  down  my  first  estimate  of  Extension  costs  to  a flat  (>500  ,000  • I 
am  willing  for  this  amount  to  be  estimated  for  us  and  for  it  to  bo  divided 
among  the  fourteen  counties  in  proportion  to  the  percentage  of  the  water- 
shed in  South  Carolina  that  falls  in  each  county.  Since  there  is  no  basis 
for  assuming  that  any  part  of  this  amount  would  be  available  from  state 
or  local  sources,  I would  assurno  that  it  would  all  bo  a federal  expense. 

Only  experience  will  show  whether  this  amount  is  moo  little  (as  I believe) 
or  too  much.  But  I cannot  conscientiously  promise  that  this  accelerated 
job  can  be  done  largely  through  the  going  program  which  is  already  over- 
burdened with  demands  for  service# 


S incer e ly  y our  s , 

„ /?/  R.  Jf,  Mat kins 
D.  u.  Watkins 
Director 


. 
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G OOPERAT  IYE  ELTEMSIO"  V/OISC 
IN  AGRICULTURE  AND  RO  113  BCCIJOJ'ICS 
State  of  Georgia 

Regents  of  the  university'  of  Georgia  and  the  United  States  Department 

of  Agriculture  , Cooperating 

GEORGIA  AGRICULTURAL  EXTENSION  SERVICE 
Athens 

June  29 , 19  jO 

•Jr  • II.  G.  Edwards 
Ch i e f , Re gi ona 1 Wat  e r 
Censer  rati on  Divi sion 
Re  gi  one  1 0 f f ice 
Soil  Conserve tion  Service 
Spartanburg , South  Carolina 

Dear  Mr.  Edwards: 

In  line  with  e verbal  request  by  iir..  Hast  and  Mr.  McLean  of  your  office, 

I an  providing  the  following  information  as  an  amendment  bo  in/  letter  to  you 
of  June  15th  to  which  was  attached  a statement  entitled  “Expenditures  and 
Proposed  Additional  Resources  By  The  Ceorgis  Agricultural  Extension  Service 
For  Educations1,  •..'or:  on  Flood  Control  Activities , Including  Runoff  and  Wat  or  flow 
Retardation  and  Soil  Erosion  Prevention  in  the  e rvannah  River  Watershed” • 

Attached  to  this  letter  and  submitted  as  an  amendment , as  indicated  above, 
is  a table  showing  the  estimated  expenditures  of  the  Georgia  Agricultural  Ex- 
tension Service  for  educational  work  on  conservation  of  water  and  soil  in  the 
Savannah  River  Watershed  for  1949  and  a projection  of  these  expenditures  for 
the  anticipated  15-year  installation  period.  As  you  will  note,  the  estimated 
expenditures  for  the  15-year  period  totals  f 555, 760. 55.  Funds  of  federal  origin 
will  constitute  about  61  percent  of  those  costs  while  those  from  state  and 
county  sources  will  be  about  39  percent  of  the  expenditures. 

The  estimated  additional  resources  needed  during  the  anticipated  15 -year 
installation  period  in  the  Savannah  River  Watershed  by  the  Georgia  Agricul- 
tural Extension  Service  will  amount  to  £204,435.00.  This  is  an  average 
additional  resource  need  of  f 15, 625 .00  per  year.  Ail  of  these  additional  funds 
must  be  of  federal  origin.  There  is  no  basis  for  assuming  that  any  part  can  or 
will  come  from  state  and  county  sources. 

These  estimated  additional  federal  funds  for  an  accelerated  educational 
program  on  flood  control  in  the  Savannah  River  Mater  shed  were  determined  in  line 
with  suggestions  made  by  Mr.  Hast  end  r.  McLean  of  your  office  and  those  con- 
tained in  a letter  of  -Tune  5 from  Director  M L.  hi Is on  addressed  to  State  Ex- 
tension Directors  entitled  “Educational  Requirements  ,'ith  Relation  To  Depart- 
ment of  Agriculture  Activities  Under  The  Special  Flood  Control  Legislation”. 

If  you  find  that  additional  information  is  needed,  please  advise  us 
and  wo  shall  bo  glad  to  provide  such  other  facts  as  wo  can. 

S incor c ly  your s , 

/s/YU  So  Brown 

Yu  S . Brown 

Director 
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Regional 
tanburg , 


Office- 

South  Carolina 


July  11,  1350 

I To  D.  W.  Watkins 
Direct or 

South  Carolina  Extension  Service 
Clems  on , South  Carolina 

Pear  ivlr  • Watkins  : 

This  will  acknowledge  your  letter  of  July  10  , 19-30 , contain- 
ing estimate  of  extension  work  necessary  in  accelerated  pro- 
gram. of  flood  control  on  that  portion  of  the  Savannah  River 
Watershed  in  South  Carolina , begetter  with  estimate  of  annual 
cost  of  your  "‘'going55  progra.i. 

We  appreciate  the  difficulties  you  encountered  in  preparing 
the  estimate  of  cost  for  the  accelerated  program.  The  infor- 
mation furnished  will  permit  us  to  complete  a revised  draft  of 
the  Savannah  River  Survey  Report  within  the  next  few  weeks. 

Wo  find  it  will  bo  necessary  to  revise  your  estimate  of  cost 
for  the  accelerated  program  in  South  Carolina  consistent  with 
our  interpretation  of  watershed  needs  for  the  proposed  15 -year 
period  of  installation. 

As  soon  as  draft  survey  report  has  boon  prepared  you  will  be 
afforded  an  opportunity  to  review  the  report  and  appendixes 
c u l d mak o uppr on r i at o c omuo nt s . 

Thanking  you  for  your  cooperation  and  interest  in  this  matter , 
I remain 

Sine  or  o ly  y our  s , 


/s / Ii.  Go  Edwards 

H.  Go  Edwards 
Cl : i e f s Re g i on  a 1 Wat  or 
C on s e r va  t i on  j ulvi  si  on 


■ 
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UNITED  STATES  DEPT'.  OP  AGRICULTURE 

PRODUCTION  AND  MARKETING  ADMINISTRATION 

State  College  Station 
Raleigh,  North  Carolina 
April  7,  1950 


Mr*  H<*  G*  Edwards 

Chief,  Regional  Water  Conservation  Division 
Soil  Conservation  Service 
U#  S*  Department  of  Agriculture 
Spartanburg,  South  Carolina 

Dear  Mr*  Edwards* 

X 

As  requested  in  your  letter  of  Larch  28,  1950,  there  is  attached 
information  desired  on  the  Savannah  Liver  Watershed  Area  in 
North  Carolina© 


Very  truly  yours. 


/s/  G.  T*  Scott 


Attachment 


G*  To  Scott,  State  Director 
Production  and  Marketing  Adm* 


- 
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% 
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PRES El:  T ANNUAL  RATE  OF  FEDERAL  CONTRIBUTIONS  UNDER  THE  AGRI CULTURAL 
CONSERVATION  PROGRAMS  FOR  THE  SAVANNAH  WATERSHED  AREA  IN  NORTH  CAROLINA 

CONTRIBUTION  INCLUDI NG 

PRACTICE  UNITS  ADLINI3TPATIVE  EHPENLES 


1. 

Terracing 

0 

/ 

2. 

Farm  Ronds 

0 

^ • 

Perennials  (N 

ud  z u , S er i c e a , and 

52 

acres 

0 902 

A 

Ifalfa 

4. 

Drainage 

109 

acres  drained 

302 

5. 

(a)  Establishing  Pastures 

702 

acres 

13,621 

(b)  Improving 

Pastin’ es 

783 

acres 

10,229 

6. 

S od  Nat erwavs 

0 

TOTAL 

$25 ,054 

Establishing 

Rod,  AX s ike  and. 

sweet cl over 

(which  is  not 

15 

acres 

$ 90 

included  in  the  above  total) 


k h •*  n 


~ 


0 P Y 


27 


TTiUTED  STATES  DEPARTMENT  OP  AGRICULTURE 
production  and  Marketing  Administration 
C olumbi a , 3 outh  Carolina 

Map  19,  1950 


Mr,  He  G.  Edwards 

Chief,  Regional  Water  Conservation  Division 
United  States  Department  of  Agriculture 
Soil  Conservation  oei-vi.ce 
8 p art  suit)  ur  g , South  Car  o 1 ina 

Dear  Mr.  Edwards* 

As  requested  by  Mr*  J.  E.  McLean  of  your  office  in  a 
conference  with  me  today,  I am  transmitting  tabulations, 
by  counties,  showing  the  following  information: 

It  Extent  of  Certain  Conservation  Practices 
Carried  Out  in  Savannah  'Watershed  Area 
For  YjhioL  payment  was  Made  Under  the  1349 
Agr i cu It u r al  C on ser vati on  Pr o gram , 

20  Total  Costs  (including  Administrative 

Expense)  in  Carrying  Out  Specified  Conserva- 
tion Practices  in  1949  in  Savannah  'Watershed 
Area, 

Very  truly  yours, 

/s/  R.  ¥•  Hamilton 

R.  U,  Hamilton 

Chairman , S o uth  C an ol ina 

State  PI  A Committee 

Enclosures 
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UNITED  STATES  DEPART  - SNT  OF'  AGRICULTURE 
PRODUCTION  AND  APART 'AO  AD'!  U.WISTIU  T !0" 
Georgia  Stats  Office 
Athens,  Georgia 


May  1 


1950 


Mr.  He  G.  Edwards,  Chief 
Regional  Water  Conservation  Division 
Soil  Conservation  Service 
Spartanburg,  South  Carolina 

Be  ar  } r . Edi rar  ds  ? 

Reference  is  .made  to  your  letter  of  March  28,  enclosing  a copy  of  infor- 
mation needed  in  connection  with  the  Savannah  River  Rater shed  Flood  Con- 
trol Report, 

Of  the  measures  you  have  listed  as  measures  recommended  for  erosion  control 
and  reduction  of  floodwater  and  sediment  damage , assist:. nee  has  been  given 
for  the  following  under  the  Agricultural  Conservation  Program: 

Terracing 

Farm  Ponds  (for  Livestock  Water  or  Irrigation) 
Pastures 

01  d p a s t ur  e s imp  r ov  e d 
New  pastures  established 

Perennial  vegetation  (Kudzu  and  Lespedeza  Sericea) 
Tree  Planting 

Attached  is  a tabulation,  in  duplicate,  showing  the  estimated  annual  rate 
of  establishment  of  the  above  measures  or  practices  under  the  Agricultural 
Conservation  Program,  for  the  Georgia  portion  of  the  Savannah.  Watershed. 
This  estimate  is  based  or.  accompli shmonts  under  the  1947- aCF,  the  most 
recent  normal  program  year  for  which  complete  data  are  available • Tie 
have  made  one  exception,  however.  The  estimated  annual  acreage  for  tree 
planting  is  based  on  plantings  during  the  1947-194.3  planting  season,  for 
which  assistance  was  given  under  the  1948  AGP.  The  previous  year  was  ab- 
normal In  that  there  was  a serious  shortage  of  tree  seedlings  in  the  State, 

As  you  requested,  we  have  tabulated  the  data  by  counties.  The  extent 
shown  for  each  practice  is  the  total  extent  for  the  county  tines  the  per- 
centage of  the  county  that  is  in  the  watershed . The  acreage  figures  we 
arc  reporting  for  old  pastures  improved  and  now  pastures  established  have 
boon  determined  by  estimate  from,  our  statistics-,  which  show  the  total 
acreage  of  pasture  receiving  seed,  lime,  or  fertilizer.  The  acreage  we 
have  listed  for  now  pastures  established  is  the  acreage  on  which  a seed 
mixture  containing  one  or  more  perennial  pasture  plants  was  seeded.  The 
acreage  shown  for  old  pastures  improved  is  the  total  acreage  receiving  one 
or  more  of  the  following  treatments:  reseeding,  liming,  fertilizer  contain- 

ing phosphorus  or  potash.  The  cost  shown  under  this  item  is  a weighted 
average,  taking  into  consideration  the  estimated  number  of  acres  receiving 
the  respective  treatments. 
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The  Federal  cost  shown  i'or  each  group  of  practices  is  composed  of  the 
not  payment  rate  f'ci*  the  practice  under  the  AGP,  the  average  mount  of 
snail  payment  increase  earned  by  the  practice,  and  the  administrative 
cost . 

If  there  is  any  question  concerning  any  of  the  attached  material  or  if 
additional  data  or  estimates  are  needed,  wo  shall  attempt  to  comply 
with  any  request  promptly. 

V o ry  t r uly  yours, 

/s/t.  R.  Breedlove 

T.  R.  Broodlovo , Chairman 
■ State  PI.fi.  Committee 
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Savannah  River  Watershed  - Georgia 
Estimated  Annual  Rate  of  Ac comp lishment  of 
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Table  E-l 


Land  Use 

Mounta: 

Foothi- 

Acre 

Total  Area 

911,1 

Crop  Land  1/ 
Present  ~ 
Recommended 
Net  Change 

ico,  5 
73,8 
-26,7 

Pasture: 
Present 
Recommended  ' 
Net  Change 

45,0 

64,7 

t^1»6 

Woodland: 
Present 
Recommended 
Net  Change 

690,2 

702,5 

/12,C 

Perennial  Vegetation: 
Present 
Recommended 
Net  Change 

2,9 
27,1 
A, 2 

Orchard: 
Present 
Recommended 
Net  Change 

2,0 

2,0 

l/  Row  crops  in  rotation  with  sm 


Diedmont 

3lateau 

Coastal 

Plain 

Total 

Ac  re  s 

Acres 

Acres 

321 

307 

1.170 

11,211 

307 

i?,l*93 

/io,390 

0 

/1 1,323 

271,707 

11*2,1*72 

+5U.U5I* 

0 

1^2,1+72 

11*2,1*72 

1271,707 

0 

-511,962 

207,293 

105.51*5 

344,962 

207,293 

105,51*5 

544 ,962 

0 

0 

0 

;merly  classed  in  other 

uses  - 

0 

0 

0 

31  ll+6 

0 

5,955 

/146 

0 

/3,955 

1,230 

190 

1,550 

1*7,383 

190 

51.957 

'4+6,103 

0 

A ,1*07 
- . 

Table  F-l 


Table  E-l 


PRESENT  AND  RECOMMENDED  1AND  USE 
SNOWING  NET  CHANGES 
BY  PHYSICAL  I AND  UNITS 
SAVANNAH  RIVER  WATERSHED 


Land  Use 

Mountain- 

Piedmont 

Coastal 

Total 

Land  Use 

Mountain- 

Piodmont 

Coastal 

Total 

Foothills 

Plateau 

Plain 

Foothills 

Plateau 

Plain 

Acres 

Acres 

Ac  res 

Acres 

Acres 

Acres 

Aoros 

Acres 

Total  Area 

911,670 

3,51.5,920 

2, 315,170 

6,770,560 

Field  Borders: 

Present 

6? 

821 

307 

1,170 

Crop  Land  1/ 

Recommended 

975 

11,211 

307 

12,693 

Present  ~ 

ico, 557 

819,529 

ii93»0^9 

1,613,133 

Net  Change 

/ 933 

/10.390 

0 

/1 1.323 

Recommended 

75.86. 

685,191 

695.068 

1.252,053 

Net  Change 

-26,763 

-136,337 

. 0 

- 161, oeo 

Idle  lend: 

612,672 

656,656 

Present 

6c  ,275 

271,707 

Pasture: 

Recommended 

0 

0 

642,672 

6.2,672 

Present 

143,091 

28lt,136 

83,368 

610,575 

Net  Change 

-60,275 

-271,707 

0 

-311,932 

Recommended  ' 

61.  ,773 

625,807 

83,368 

573,928 

Net  Change 

,£1,692 

/l6l,671 

0 

/165.555 

Miscellaneous : 

32,126 

105.565 

366,962 

Present 

207,293 

Recommended 

32.126 

207.293 

105,565 

361  ..962 

Present 

690,285 

1,911,208 

1,679,55s 

6,080,051 

Net  Change 

0 

0 

0 

0 

702,356 

1,999,051 

1,673,559 

6,179,965 

Net  Change 

/IP, 071 

/&7.S63 

0 

/99.916 

Other  Wildlife: 

(Class  VIII  land  formerly  classed  in  other 
Principally  forest) 

uses  - 

Present 

0 

0 

0 

0 

2,960 

66, 319 

6,719 

53,997 

Recommended 

3.309 

ll*6 

5.955 

/3,955 

27,179 

166 , 210 

6,718 

198,107 

Net  Change 

/3.809 

/166 

0 

Net  Change 

/26.219 

/119.991 

0 

/ll /..no 

Vegetative  .'.atervray  s: 

1,290 

190 

1,550 

Orchard: 

Present 

Recommended 

30 

2,056 

2,056 

5,628 

3,628 

6,996 

6,996 

10,668 

10,668 

Recommended 

Net  Change 

6,336 
A*,  306 

67,393 

A6.103 

190 

0 

51,957 

/5C.607 

Net  Change 

0 

0 

0 

5> 

-1 

1/  Row  crops  in  rotation  with  small  grain  and  c lose -growing  annuals. 


Table  E-2 


SUMMARY  OF  WATERSHED  NEEDS , ES T I J MTED  AC C 01  PLISHMiEI IT S OF  "GOING" 
PHOGIiA  IS  FOP.  FIFTEEN-YEAR  PERIOD  AND  R2C0i3ffilJDED  PROGRAM 

SAVANNAH  RIVER  WATERSHED 


Measures 

i 

Unit 

Group 

1: 

‘bpei 

i lard 

1. 

S u D w at  e r s h e d w at  e rway s 

Mile 

2. 

Gully  stabilization  and 

s e diment  c ont  r o I 

Mile 

3. 

Erosion  control  along 

railroads  and  roadways 

Mile 

4 • 

Field  diversions 

Mile 

, 5. 

Terraces 

Mile 

6, 

Perennials 

Acre 

7. 

Past  .ire  improvement 

Acre 

; s. 

Pasture  establishment 

Acre 

9. 

Field  border  plantings 

Acre 

i 10. 

Farm  waterways 

Acre 

11, 

Water  disposal  from 

i 

It 

hill  land 

Mile 

: 

Woodland 

! 

1. 

Adequate  fire  protection 

Acre 

2. 

Tree  planting  for  cover 

restoration 

, 1 

1 

j: 

(a)  Private  lands 

(b)  Lands  to  be 

Acre 

)| 

acquired 

Acre 

3. 

Cover  imp r ovemen t , 

pr i vat e ly- owne d 
woodlands 

Acre 

4. 

Public  acquisition  of 

watershed  lands 

Acre 

5. 

Development  and  manage- 

ment  of  lands  to  be 

acquired 

Acre 

Group 

■ 

2; 

1. 

Tributary  channel  im- 

provement  and  stream 
b anie  s t ab  i 1 i z at  i on 

H* 
1 — 1 

CD 

Needs 

"Going"  j 
’ program 

Recommended 
program  j 

440 

i | 

j 1 

\ 
i 

! - 1 

i 

i 

i 

j 

440 

3 ,690 

1 

3,690 

10  ,860 

j 

i 

10  ,880 

1,300 

150 

1,150 

57,690 

39,600 

18,090  ( 

144,100 

; 128,500  J 

15,600 

327,200 

| 315 ,700 

11,500 

163,400 

I 163 ,400 

— 

11 ,300 

2,000 

9 ,500  j 

45,300 

16,700  j 
i 1 

28,600 

400 

i 

480 

' 1 

-- 

i 

2,701,000 

i 

1 1 

480 ,000 

! 1 

2,221,000 

j 

182  ,700 

; i 

i 43,500 

i 

139,200 

28,700 

i ° 

[ 

23,700 

1,564 ,000 

\ 

! 1/ 

— 

1,564,000 

350  ,000 

30,000 

I 

320  ,000 

350  ,000 

| 30 ,000 

i 320,000 

i — \ . - — . — - . 

1,720 

! 

l 

| 

| 

1,720 

! 1/  A limited  amount  of  technical  aid  is  now  provided  in  parts  ox  the  water  sued 
under  cooperating  state-federal  programs. 
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Table  3-3 


3ST 


JILTED  INI'TL J_ 
OF 


, COST  PER  UNIT  FOR  INS  TALLAT  I ON  AND  ,.iA  INTSNANCE 
REC  OK  TENDED  OPEN  LAND  MEASURES 
SAVANNAH  RIVER  WATERSHED 


Measure 

Unit 

Installation 

" Annual 
Maintenance 

. 

Dollars 

- . 

Dollars 

Group  1; 

1 

Oper, 

. 

Land 

] 

i 

1. 

Subwat er s tied  waterway s 

Ilil  e 

1,070 

85 

Gully  stabilization  and 

s e dine nt  c ont r o 1 

Mile 

415 

35 

3. 

1 

Erosion  control  along 
Railroads  and  roadways 

Mile 

151 

40 

4- 

i 

Field  Diversions 

Mile 

106 

24 

5- 

Terraces 

Mile 

53 

12 

; e. 

Perennial  Vegetation 

Acre 

36 

7 

i 

7 „ 

i 

Pa  s tur  e Inpr  overrent 

Acre 

27 

10 

8. 

Field  Borders 

Acre 

30 

5 

9. 

Far  I W at e rw ay  s 

Acre 

30 

5 

— “ — 

Group  2: 

1. 

Tributary  Channel 

! 

Impr ovement  and 
Stream  Bank 
Stabilization 

j 9 

i ;S-le 

1,925 

40 

i iSS®  Uwf 


^Uiinw^ 


SJ'flnn)!^. 


■jtVflkfNf 


^s\ncnf 


^►SlMf*, 


/#jWl5S^ 


&«««#*, 


^icuir^ 


*»JJ  BtfS 


k??>iinjw^L 


ig«K  ©v<^ 


^iWl***^ 


(SlW  ^Uif 


v(*icuir^ 


VCJMCUU^ 


tylS  «*£ 


(J.UUIT(/#(I 


mACUlTfitf. 


k^mijNSV. 


i3‘n\  ©t^, 


*#K  QU'V 


©tf^ 


v(liicuir^ 


(SiU)  SJte 


^wmr^ 


<$<s©^ 


tfliMUi,. 


’/*JW1^ 


^(cuir^ 


>,J  sr<* 


*t«  ©^ 


^\M0  sr^ 


v<>*jcuir^ 


\s,»icuir<^ 


*.©»  stj* 


3vs©^ 


^icuir^ 


iflU>  stte 


iSfR 


3»iin>i^ 


^1MW, 


fltflW »/, 


v^y 


^jJiCUlf^ 


^SfL2f% 


v<j>cuur<y 


^*25  0#^ 


^ns  aiP^s 


^mf*7 


I^jwis^s 


^wcuir^ 


iS*»  sk* 


^a'cuiry^ 


yjnw«£ 


.^vcuir^ 


^gpjtiy 


(j.KU£^ 


>«mr‘y 


t^JS 


^*2S  (B«^ 


y«jin3^ 


ert*wfy 


^JWlS^ 


y wi»y 


^•ttD  St,7, 


^»CUir«2 


(5«>  s^ 


Jtyiaiots*! 


yjwis^ 


^®*2y 


,t«cuu^ 


y^L“<y 


^f*2S  (ft^ 


y>2S  aitf§ 


WJS  «vP 


•j*)ny 


(!S»  s^. 


jjMD  S&/, 


^icuir^ 


^®nny^ 


l^SO^ 


^jimvtS^ 


Ct**™®*/. 


jivMMf#/ 


— 


